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ALLEN-BRADLEY BULLETIN 1492 
SNAP-ON TERMINAL BLOCKS 


Save space 


You can have up to 29 blocks per foot 





Snap type lock 
permits quick 
assembly. . 


STYLE CA 
for wire sizes 
14to8 


Press-to-lock end 
clamp—results in 
neat, flush end 
mounting. 


ALLEN-BRADLEY 


ber of NEMA 


A 


| 


| Barrel type 
Stab type 
Screw type 
terminals available 
on blocks for 
wire sizes 14 to 8. 


Mounting hole 
at each terminal 
block—no end 
anchors needed, 


Scored mounting strip 
can easily be broken off 
—without tools—at any 
desired length. 


len-Bradley Co., 1316 S. Seco 


STYLE CA 
FUSE CLIPS 


Easy-to-read marking 
strip accepts writing 
or engraving. 


\ 


164 


STYLE CB 


for wire sizes 


12 to 4 Ns 


Fuse blocks for pilot 
circuits. For fuse ratings 
up to 15 amp, 125 v. 


Barrel type terminals on 
blocks for wire sizes 12 to 4. 


All terminal blocks—in any size 
fit on the same mounting strip. 


Here’s a completely new idea in terminal blocks—a compact design that 
allows more blocks per foot. On-the-job assembly is simple—just press 
the nylon blocks onto the metal mounting strip, and they automatically 
lock themselves securely in place. Another exclusive feature—individual 
units can be easily removed from anywhere in the strip... and replaced 

. without sliding all blocks off the end of the mounting strip. Plug-in 
end barriers are available for each block size. With mounting holes 
provided in the strip at each terminal block, a long assembly can be so 
securely fastened that there will be no “give” to the entire line. 

Mounting strips for these new terminal blocks are furnished in six-foot 
lengths, which can be broken to any desired size. Each six-foot strip 
mounts 175 Style CA blocks, or 115 CB blocks, and is furnished in this 
length completely assembled. All components used in the assembly of 
these terminal blocks are available as individual units, sold in standard 
package quantities. Please write today for more complete information 
on these new “spacesaving” Bulletin 1492 terminal blocks. 


QUALITY 
MOTOR 
CONTROL 


Canada: Allen-Bradley Canada Ltd., Galt, Ont 
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THE COVER: One of the de- 
couplers for isolating the three 
lines for radio-influence meas- 
urements at extra-high-voltage 
test line, Apple Grove, W. Va. 
At left is housing for corona- 
loss wattmeter, heating trans- 
former, and series capacitor to 
maximize heating current. The 
two black ‘‘spools’’ are the 
chokes for the decoupler. Line- 
men are preparing to connect 
the lead from the coupling ca- 
pacitor between the two chokes, 
Story on page 579. 
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New steels are 
born at 
Armco 


Armco DI-MAX Grades Give You 


re beter ty Both Design and Production Advantages 
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Armco DI-MAX Electrical Steels, available in M-15 to M-43, combine the desirable 
characteristics of both hot- and cold-rolled types. They create opportunities to streamline 
production and improve design. Producers of apparatus ranging from large rotating 
machines to fractional horsepower motors use these advantages effectively : 
In Design — Smooth surface and good flatness produce a high stacking factor. Good 
permeability at high inductions permits material-saving designs. Extensive design curves 
enable you to make most effective use of desirable characteristics. Availability in a 
wide range of gages and surface insulations give you maximum selectivity. 
In Production — Special processing of Armco DI-MAX grades results in good die life 
and laminations with minimum burr. Good flatness simplifies core assembly. Pro- 
duced in sheets and welded coils from 34” to 46” wide to facilitate manufacture of 
laminations on your equipment. 

Put these advantages to work for you by specifying Armco DI-MAX Electrical 
Steels. Write us for complete information on their properties and for useful design 
curves. 


Armco Division, Armco Steel Corporation, 3491 Curtis Street, Middletown, Ohio. 
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and RELIABLE | 


This industrial transformer load-center was installed in minimum 

time, requires little space, and presents an exceptionally neat appearance, 
largely because circuits were brought in underground and there 

are no overhead wires and few structures. 


Standard GeW “ST-Sodertite’’ Potheads were used to terminate the 
34.5-kv primary supply to this transformer station for long-time 
reliability. Type ‘“‘SST’’ Potheads are permanently sealed at the factory 
by metal-to-porcelain soldered joints thus reducing the number of 
field operations necessary to seal the pothead against weather. Semi- 
conducting glaze on the porcelain between bottom petticoat and 
wiping sleeve controls longitudinal dielectric stresses of the cable termi- 
nation. Extra internal creepage distance provided by closed hood and 
simple ferrule design further enhance reliability. Spun copper wiping 
sleeve and hood eliminate possibility of porosity, assuring maximum 
protection. 


Get all the facts about standard G&W “ST-Sodertite’’ Potheads from 
your G&W representative or by writing for Bulletin AA56. 


G & W ELECTRIC SPECIALTY COMPANY 
3510 WEST 127th STREET “ BLUE ISLAND, ILLINOIS 
CANADIAN MFR. * POWERLITE DEVICES LTD. * TORONTO, MONTREAL & VANCOUVER 


G:.W 


superior quality standards —inspired specialized design 
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What was Bell Telephone Laboratories doing 
ON FRIDAY, JUNE 30, 1961? 


It was exploring the communications pos- 
sibilities of the gaseous optical maser — 
a device which generates continuous co- 
herent infrared radiation in a narrow beam. 


it was developing an anti-missile defense 
system designed to detect, track, intercept 
and destroy an enemy ICBM —in a matter 
of minutes. 


It was perfecting the card dialer which 
permits, through insertion of a punched 
card into a slot, automatic dialing of fre- 
quently used numbers. 


It was preparing an experiment in world- 
wide communications using “active” satel- 
lites powered by the solar battery, a Bell 
Laboratories invention. 


It was demonstrating the potentialities of 
the superconducting compound of niobium 
and tin for generating, with little power, 
magnetic fields of great strength. 


It was developing improved repeaters or 
“amplifiers” to increase greatly the capacity 
and economy of undersea telephone cable 
systems. 


It was completing the development of a 
new “heavy route” Long Distance micro- 
wave system capable of handling over 
11,000 two-way conversations at once. 


It was experimenting with an electronic 
central office at Morris, Ill., which is capable 
of providing a wide range of new telephone 
services. 


It was continuing its endless search for 
new knowledge under the leadership of 
scientists and engineers with world-wide 
reputations in their chosen fields. 


Bell Laboratories scientists and engineers work with every art and science 


that can benefit communications. 


Their inquiries range from the ocean 


floor to outer space, from atomic physics to the design of new telephone 


sets, from the tiny transistor to 


massive transcontinental radio systems. 


The goal is constant—ever-improving Bell System communications services. 


BELL TELEPHONE LABORATORIES 


Aucust 1961 


World center of communications research and development 
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This 24” diameter coil wound with 18 pounds of #.064x.130CCHEP rectangular magnet 
wire, is entirely self-supporting because it’s made of Anaconda’s new cement-coated 
epoxy magnet wire. The outstanding bond strength of this wire is stable at high 
temperatures, too, so coils can be removed from the oven and handled while still 

hot without danger of deforming. 


new CEMENT COATED EPOXY 
magnet wire makes possible 
coils that hold their 
shape without support, 
hot (200 C) or cold 


The secret’s in the bond strength. Anaconda’s new 
130 C (Class B) cement-coated epoxy magnet 
wire forms a bond so strong that the coil is com- 
pletely self-supporting. 

No ties or braces are needed at any temperature 
up to 200 C. In fact, it can be removed from the 
oven at 200 C and dipped in encapsulating mate- 
rials without losing its shape. Both ways you save 
on production costs. 

The unique Anaconda epoxy cement coating 
softens just enough to bond each wire firmly to 
adjacent wires. The higher the temperature (to 
200 C) the stronger the bond. It’s a contact bond 
with minimum flow. 


And the inherent dielectric properties and lim- 
ited flow of the epoxy cement actually contribute 
to the electric strength of windings. Thus you can 


use cement-coated epoxy wire with little or no in- 
crease in overall diameter of the wire. 

More advantages: Anaconda cement-coated 
epoxy magnet wire won't hydrolize in enclosed sys- 
tems; it's completely compatible with standard 
transformer oils, varnishes, insulation and encapsu- 
lating materials; it’s available in all sizes of round, 
square and rectangular, in spools, reels, pails or drums. 

For more information about Anaconda cement- 
coated epoxy magnet wire, contact Anaconda Wire 
and Cable Company, 25 Broadway, New York 4, 
New York, Department L-!-EE 


ASK THE MAN FROM 


ANACONDA * 


FOR CEMENT-COATED EPOXY MAGNET WIRE 


6127 
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three-phase 
regulator 
leads the 
industry... 
built upon 


a 


# 





short-circuit withstand 
of 40 times Vari-Amp 
current 


standard electrical 
drag-hand reset 


with Caliband control 


frictionless voltage- 
regulation relay 


Vari-Amp feature 
unit construction 
unidirectional breather 


voltage integrating time 
delay 


46% step regulator 


‘ 


eS 


4 


\, 


Originators of %% Step Regulators A-1476 


- 








“Firsts’’ are important—they signify the extensive research, development 
and leadership at Allis-Chalmers. This program gives you the SFR regulator 
with its 33% saving in space . . . 30% lower cost per kva. . .20% less weight. 


And continuing research and development provides these additional SFR 
benefits: 


78 fewer bolted connections, faster untanking and testing, all connec- 
tions in full view—thanks to unit construction. 

Fast, accurate control settings—assured by exclusive Caliband control. 
Oil deterioration reduced—moisture and combustible gases eliminated 
by the unidirectional breather. 

Operation at greater-than-nameplate current when range of regulation 
is reduced, with Vari-Amp position indicator. 

Positive series winding protection, by externally mounted regulator 
by-pass arresters. 


These are only a few of a number of benefits you get with Allis-Chalmers 
SFR feeder voltage regulators. For all the facts — call, wire or write your 
nearby Allis-Chalmers office. Calibend and Vari-Amp are Allis-Chaimers trademarks. 
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New and Improved Pro 


Radiation Detector... 


Weighing less than 2 pounds, this 
electromagnetic radiation detector 


ie ) : 1{ 


as Gesigneda 


new 
or hand-carrying or as a 
Model BSoBI 
a frequency 100 


Statronars instrument 


range ol 


10,000 mec and contains a single-inte 
ile utilizing standard, 
batteries. The 
esponds to all planes of 
il left 


lercury 

and right 

lar, random, pulsed and cone 

Microwave Elec 
Fla. 
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New Disconnect... 


Only wo segments and no _ loose 


pieces that « come apart are the 


wih i¢ of this 


} t ' 
SCONCE. oO! 0 


tures new compression 


work. The 
and has 
Sell 


line tool 


U-bolt ittached 


peened retain the nuts. 


lisconnect lug spots in po 


en its recess meets a boss on 


tongue. With indents on both 
ngaged right o1 


c Corp., Erie, 


A-C/D-C Unit... 


Suitable for atmospheric conditions 
prevalent at shipyards, this transforme 
rectifier unit features hermetically 
silicon diodes tor 


With a 220/440 


input, Maximum 


sealed, oil-imme rsed 


cathodic protection 


volt }- phase 60-cvcle 


output is 75 amperes d-c in each of 
three circuits, or a total of 225 amperes 
volts d-« 
fou is 7 


pany, In ahu / 


at zero to 12 adjustable in 


steps ranstormer Com 
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Thermoelectric Generator... 


Designed for long-term reliability, 
these 8-watt generators which operate 
on natural, propane, or butane gas, re 
auire no housing or special enclosure 
since the burner is completely free from 
wind blowout. Initial power applica 
tions will be for power transmission 
line valves and cathodic protection ol 


The 


generators weigh 65 pounds and are 12 


buried or submerged metal new 


Texas 


6027, 


inches wide by 17 inches high. 
me. FF. OC 


Te NaS. 


Instrume nis, 


Houston 5. 


Box 


New Insulation Material... 


\ new high-temperature electrical 
insulation based on a polymer experi 


known as MI 


combination of properties for wire-in 


mentally offers 


a unique 


sulating enamels, coated fabric space 


insulations, and insulating varnishes. 
\mong its outstanding features are a 
more 10 years 
250 C, 


The ma 


life expectancy ol than 
at 200 C, 
and several months at 


terial 


more than 2 years at 
300 © 

also possesses unusual solvent, 
radiation, and _ fire-resistance 
qualities. E. J. du Pont de 


Co., Vi tlmington, Del. 


moisture, 


Nemours & 


Portable Load Center... 


Here is a lightweight, self-contained 
120/240-volt  a-« 
utility 


20-ampere 
that 
9 

30 pounds and can be set up by 


portable 


distribution center weighs 


only 
one 


man at the construction site in a 


matter of minutes. Designed fon 
the 


overload 


tem 


porary power requireme nts, com- 


and 


short-circuit protection contains six 15- 


pact load center with 
ampere 120-volt outlets for power tools 
and one 20-ampere 2-pole 240-volt out- 
let tot The 


means ol 


welding or similar uses. 


centers can be cascaded by 


heavy-duty 4-wire receptacles located 
on either end of the main bus. Leonard 
Electric Mfg. Co., fve., 


Cleveland 14, Ohio. 
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New Switchgear... 


Production is scheduled to begin 
immediately with availability early this 
fall for 


15 kv metal-clad switchgear assemblies. 


these newly designed 5 and 


Some design “firsts” will be: (1) longer 


contact lite by 
tact 


means of increased con 


pressure induced by a_ unique 
blow-on force on both main and arcing 
contacts; (2) innercooling by use of a 
hollow primary conductor with an ori 
fice cut in the top to allow continuous 
air circulation; (3) compound, face- 
wound blowout coils; and (4) mechant- 
cally stronger interrupter assembly 
achieved by stacking zircon are chute 
barriers in their uncured state, then 
curing and fusing in one process. Mo- 


loney Electric Co., St. Louts 20, Mo. 


Medical Transmitter ... 


This new instrument permits simul- 
three 
biolectrical signals by telemetry. Self- 


taneous remote monitoring ol 
contained, and about the size of a box 
of kitchen matches, Multi-pack ampli- 
fies, multiplexes and transmits signals 
over a standard FM frequency band; 
Maximum transmission distance is 100 
\ B-30D discriminator 
the signals to proper form for record- 


yards. restores 
ing or display. One channel has oper- 
ating characteristics suitable for gal- 
vanic skin response signals. The others 
are for slower-varying signals such as 
temperatures, respiration 
pressure. Litton 
North Foothill 
Calif. 


and blood 
Inc., 


Hills, 


Industries, 336 


Rd., Beverly 
(Continued on page 13A) 
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FOR SUPERIOR PERFORMANCE 
... SPECIFY GEON VINYL 


Twenty Years Proof of savings, safety and reliability 
comes when you specify insulation based upon Geon 
vinyl compounds. Manufacturer after manufacturer 
knows it—that’s why so many choose Geon vinyl again 
and again. There’s another advantage, too: Using 
Geon compounds assures uniform high quality, since 
B.F.Goodrich Chemical has built its reputation through 
such dependability for two decades. 


Geon compounds make insulation really weatherproof. 


No question about moisture resistance. No problems 
of aging, or exposure to oil or grease. And the best 
part is that you get superior performance at no extra 
cost to you. 

There need be no confusion on quality—just specify 
Geon vinyl. Your supplier can provide performance 
data, or you can write Department NR-4, B.F.Goodrich 
Chemical Company, 3135 Euclid Avenue, Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical 
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a division of The B.F.Goodrich Company 
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N Power Point 


Delivers up to 22 KW 


Plagued by the lack of space for your power rectifier 
circuits? 


Looking for more delivered d-c power? 


Like to reduce the costs of the rectifier assemblies you’re 
using by 30% or more? Want certified and guaranteed* 
performance? You'll want the Syntron Power 
Point**, the new component you mount right at the 
point of use, right where you need the d-c. It’s a single 
unit replacing the usual complicated assembly of silicon 
rectifiers, heat sinks, cooling fins, terminal posts and 
mounting lugs, spacers, etc. 


new 


It’s a compact unit that supplies a lot of power. Example: 
a force cooled heavy duty model, measuring only 4°; by 
31% by 4 inches, can deliver 22 kw at the d-c terminals. 
If you prefer to use the smaller of the two available 
models, you can get as much as 17 kw d-c. This little 
fellow is only 4 by 2% by 2) inches. 

You can get either of these two sizes for single phase or 
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three phase operation . . . current range from 3-25 amps 
75 amps on force cooled units). 


What about cost? . .. Depending on the number you need, 
you'll find that the Power Point costs from 30% to 50% 
less than any comparable silicon rectifier assembly. If 
you want a firm dollar quote, let us know your require- 
ments and the quantity desired. We’ll tell you exact 
prices along with delivery dates. Usually, delivery is 15 
days or less after you order. (We can make it fast be- 
cause the Power Point is in stock NOW and it’s avail- 
able direct from Syntron or from selected distributors 
throughout the country.) 


Want a quote or more information? A complete data 
sheet showing performance curves, dimensions, opera- 
tional characteristics is yours by completing the coupon 
or by writing Syntron Company, Semiconductor Divi- 
sion, Homer City, Pa. In Canada: Syntron Company 
Ltd., Stony Creek, Ontario. **Syntron Trade Mark 
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Replaces Bridge 
in 50% less space, 30 


WHERE TO USE THE POWER POINT 


on clutches, computers, for cathodic protection 

business machines, and burglar alarms, and battery chargers 

on magnetic chucks and amplifiers and magnetic reactors 

on motors and brakes and to close circuit breakers 

in circuits with telephones, telegraph and other equipment, such as 
vibrators and relays and traffic control 

power supplies for autos and airplanes and electro-plating 

in short: almost anywhere you need d-c power close to the Point of use 


SYNTRON 


certified SEMICONDUCTORS 





Assemblies 
% less cost 


ee oe 


* SYNTRON CERTIFIED SEMICONDUCTORS 


x= 
=> 
= 
= 
= 
> 
x= 
=> 
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SYNTRON CO., Semiconductor Div., Homer City, Pa. 


0 Please send me more information on Syntron Power Point. 
0 Please have a Syntron representative call. 
name title 

| company 


| address 


| city 
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“Circloc” Interlocked Armored Power Cable 


NOW AVAILABLE IN DIAMETERS 10 4 INCHES 


With our newest armored cable machine in full production, Circle cus- 
tomers can now get high quality Circloc interlocked armored power 
cable in diameters up to 4 inches—the most complete range of sizes 
available anywhere. This recent addition to its modern manufacturing 


facilities is Circle’s answer to the growing need for larger diameter 
armored cable for power distribution. 

Circloe cable can be supplied with 2, 3 and 4 conductors with var- 
nished ecambric or butyl] rubber insulation and voltage ratings of 600 
to 15,000 volts. Armor is available in interlocking galvanized steel, 
aluminum or bronze. 

For your next power cable installation, be sure to specify compact, 
dependable Circloc interlocking armored cable. 


CIRCLE WIRE & CABLE CORP. 


UB }IARY OF CERRO CORPORATION 


PLANTS: Maspeth 2 ville, N.Y SALES OFFICES & WAREHOUSES: In all principal cities 
‘ & bles + Varnished Cambric Cables + Plastic Insulated Cables - Neoprene Sheathed Cables » “CIRTUBE” EMT 
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Integrated Data-Phones ... 


Introduction of the 202A to replace 
series 200 marks the first of three units 
that will be trans 
mission in standardized housings. This 


available for data 


uniformity will aid business equipment 


manufacturers to design machines com 
patible in appearance and function, 
and will provide a family appearance 
to the Bell System’s growing line of 
The differ 


in size. The 202A has a transmis 


sets. two other units will 
only 
sion speed capacity of 1,600 words pet 
minute or 1,200 bits per second. Bell 
7 elephone Laboratories, 463 West St., 


New York, N? Y. 


Pneumatic D-C Recorder... 


Chis apparatus measures direct cur 
rent and then transmits the data pneu 
matically to a central receiver. Recom 
mended for 
tions 


high-amperage 
electrolytic refining, 
plating, aluminum reduction, and so 
dium chloride 


applica- 
found in 
electrolysis, the system 
senses at a calculated distance the mag 
of di 

The 
magnetic lines of force around the con 
ductor deflect a 
shaped magnet. The torque of this de- 
to the inten 
sity of the magnetic field and therefore 


netic field established by a flow 


rect current through a bus bar. 
flexure-pivoted rod- 
flection, which is related 


current flow, operates a flapper nozzle 
detector in a pneumatic force-balance 
The Co., Foxboro, 


system. Foxboro 


Mass. 


Straight-Line Brush Terminals ... 


In the original assembly, these 
quick disconnect terminals were de 
signed with a 90-degree bend. Now a 
straight-line clip is also available. Re- 
design of the clip provides an im 


proved, more steel 
spring for maximum stability. In addi- 
tion, two spade terminals may be in- 
serted in one clip. Capable of carrying 


a continuous current of 


positive-ac ting 


150 amperes, 
the assemblies permit brush changes 
while the machine is running without 
the hazard of having tools or terminal 
screws drop in the commutator. Na- 
tional Carbon Co., 270 Park Ave., New 
York 16, N. Y. 
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High-Temperature Cables .. . 


Designed for hot-spot problems, 
these cables use a special butyl wire 
insulation and jacket for the portable 
line and butyl insulation with an as- 
bestos braided jacket for the stationary 
line. Field tested in difficult applica 
tions such as steel mill soaking pits, 
annealing oven, and cement kilns, the 
Securityflex indicated 
life ol 


standard 


cables have an 


with a service 
that of 
portable cables used in high-tempera- 
ture work. Anaconda Wire & Cable 


Co., Hastings-on-Hudson, N. Y. 


rating of 125 (¢ 


two to three times 


Dynaquad.,. 


Because of its bistable nature, this 


first alloyed junction 4 layer device can 


replace a number of transistors and 


components, resulting in a considerable 


reduction in circuit complexity and 


component requirements. For simple 


on-off switching it behaves as a pulse 
relay with no 


operated — latching 


bounce, chatter, or sticking contacts. 


Basically a germanium 3-terminal 


p-n-p-n structure, it Is a 2-position 
switch with a switching capacity in the 
associated 
Rise 
0.1 microsecond with an output swing 
of 35 volts. Tung-Sol Electric, Inc., 100 


Eighth Ave., Newark 4, N. J. 


megacycle range usually 


with digital computers. time is 


30-Ampere Autotransformer ... 


Series Vl 
panded to include 30-ampere units in 


2-, or 3-gang combinations. Pro- 


Variac line has been ex- 
single, 


viding smooth, continuous, manual 


control of a-c voltages from zero to 


17°, above input-line voltage, type 
W 30 can be used for testing and de 


velopment work, for variable lighting 


applications, temperature regulation, 
motor speed control or calibration, and 
for adjustment of voltage in power sup- 
plies and aging racks. 
low-loss material is used for the trans- 
All models can be readily 
motor-driven assemblies. 


General Radio Company, West Con- 


\ high-silicon 


former core. 
adapted to 


cord, Mass. 
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OKOCORD 
CABLES— 





For Project Mercury’s man in space assign- 
ment, radar keeps its electronic eye on the 
progress of the orbital flight and Okocord 
cables are playing a key role in this impor- 
tant function. Where dependability under all 
conditions is essential, it is more than likely 
you'll find an Okonite product is the vital link. 

EXAMPLE: Tough, super-flexible Okocord 
cables serve as a power link between radar 
units housed in 35-foot trailers and separate 
radar antennas in equipment manufactured 
by the Reeves Instrument Corporation. A 
part of Project Mercury's Very Long Range 
Radar Tracking System, the unit shown here, 
is one of a number that will pinpoint the 
position of the first American to orbit the 


A vital link in Keeping an eye on the man in space 


earth from blast-off to pickup. 

Why were Okocord cables chosen for this 
vital assignment? Because power failure is 
out of the question and Okocord cables have 
earned their reputation for delivering under 
conditions ranging from normal to the ab- 
normal. Like all Okonite cables, they’re the 
result of Cable’bility—80 years of cable 
craftsmanship. 

If you use portable cables for mobile equip- 
ment, apparatus, power tools and appliances, 
there is an Okocord cable designed for your 
specific needs. For full details ... write for 
bulletin EG -1108—The Okonite Company, 
Subsidiary of Kennecott Copper Corporation, 
220 Passaic Street, Passaic, New Jersey. 








COOLANT 
OR 
CURRENT... 
HUSSEY 
COPPER 
CARRIES 
I] 


WAREHOUSES Cleveland - Cincinnati 
Chicago - New York (Long Island City) 
Philadelphia + St. Louis 


C. G. HUSSEY & COMPANY = PITTSBURGH 19, PA. DNSIO O  ownany gases 
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An ASCO Automatic Transfer Switch 
with Built-In Time Delay Prolongs Life of Stand-By Equipment 


Electrical storms are typical of various disturbances which generate momentary fluc- 
tuations in power supply systems. When these fluctuations last less than a second they have 
no effect on the load, so load transfer to an emergency supply system is not warranted. 
Yet they are of sufficient duration to actuate a transfer switch, causing needless starting 


and accelerated wear of emergency power stand-by equipment, unless there is a built-in 
time delay. 


The measured response of an ASCO Automatic Transfer Switch means lengthened life for 
‘ea ciaiaies emergency mechanisms, and far smoother service to the connected load. ASCO time delay 
6 conewenr is built into the circuit selector relay; no extra relays or additional moving parts are 

necessary. ASCO Transfer Switches are factory-set to your specifications, to trip at any 
interval between 1 and 3 seconds. Additional features include: wide break distances; 
positive make ability; and high short time fault current ratings. 


AUTOMATIC 
TRANSFER 


The extensive ASCO line of Automatic Transfer Switches with built-in time delay 


includes one to meet your requirements: 30 to 2000 amperes . . . to 750 volts . . . in standard 
or special ratings. 


SWITCHES 


Write for Publication 596, an engineering study of adequacy factors to consider in the applica- 
tion of automatic transfer switches, and Catalog 57-S1 which shows you how to select 
the optimum switch for your application. 


ASCO Electromagnetic Control ASCO. 


DEPENDABLE ConTROL BY Automatic Switch CO. 50-« HANOVER RD., FLORHAM PARK, N. J. + FRONTIER 7-4600 * AUTOMATIC TRANSFER SWITCHES » SOLENOID VALVES * ELECTROMAGNETIC CONTROL 


Automatic Switch Co. + 
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Business Trends... 


XPENDITURES by American business concerns 
E on communications will increase from an estima- 
ted $414 billion in 1960 to more than $10 billion 
annually before 1970, according to D. C. Power, chair- 
man of General Telephone & Electronics Corp. Be- 
cause of industry’s steadily expanding use of data- 
processing systems, telephone facilities within the 
next few years will be carrying more data and image 
transmission than voice communications. 


ESTINGHOUSE Electric International Co. and 
Ws. Materiel Electrique S-W of Paris announce 
that they will supply about $8 million worth of elec- 
trical equipment to Union Siderurgique du Nord de 
la France, S.A., to power the steel mill Usinor is build- 
ing at Dunkirk, France. The two companies will pro- 
vide 12 main drive motors totaling 93,000 hp, main 
drive and auxiliary controls, 325 d-c table motors, 


switchgear, etc. 
ee @ @ 


HE U.S. NAVY Bureau of Ships has awarded the 

Polarad Electronics Corp., Long Island City, N. Y., 
a $383,080 contract to furnish 66 wide-dispersion 
single-unit spectrum analyzers and auxiliary equip- 
ment. The analyzers are used for measurement and 
observation of spectral characteristics of wide or 
narrow pulses, FM characteristics, and r-f signals with 


wide frequency separation. 


- ENERAL Dynamics/Astronautics has received a 
$2.5 million contract to build three Atlas missile 
procedure trainers for the U. S. Air Force. The equip- 
ment will be used to teach launch procedures to 
crews. The first of the trainers will be delivered later 
this year. 


N ION-EMISSION microscope so powerful it can 

magnify the head of a pin to cover a 250-mile area 
or can be used to study a mass made up of only nine 
atoms, is used at the U. S. Steel Company’s research 
laboratory at Monroeville, Pa. The magnification is 
said to be 2 million times. 


ALES of phonographs, television and radio receiv- 
ers, and television picture tubes fell off in April, 


according to the Electronic Industries Association. 
The figures show the continuing up-and-down pattern 
which has characterized the first 4 months of this year. 
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ILVER is an essential contact material in almost 
~ every kind of an electric and electronic appliance 
and in silver-zinc and silver-cadmium batteries. While 
this metal is available at 91 cents per ounce from the 
U. S. Treasury, there is a distinct possibility that a 
silver shortage will occur within a year or so, accord- 
ing to the American Smelting and Refining Co. Silver 
mining is almost nonexistent today; nearly all free 
world production is a by-product of lead, zinc, copper, 
and gold mining. High production costs make silver 
mining, as such, a nonpaying undertaking. 


ANAGER of marketing research for General 
M Electric’s advanced product planning operation, 
A. E. Kimball, predicts a sharp increase in the use of 
semiconductors in consumer appliances and indus- 
trial applications. Bargain prices for sé miconductors 
will make possible a rapid spread of their use in the 


next 2 years. 


WO 85-foot radio antennas at the Jet Propulsion 
Laboratory Goldstone tracking station in the 
Mohave Desert, Calif., were used to transmit experi- 
mental signals to and pick up echoes from Venus. The 
round trip took about 614 minutes. Scientists hope to 
ascertain if the planet spins on its axis and if so, what 


is its orientation, and the rotational speed. 
J ~ oe 


HE Washington Public Power Supply System has 
filed with the Federal Power Commission new de- 
signs for the Nez Perce Project which will lower the 
total construction cost from $348.5 million to $297 


million, a saving of $51.5 million. 


HE Geysers Power Plant (opened in June 1960), 
the first geothermal steam plant in the country, 
operates automatically without attendants, and re- 
quires no boilers. According to D. A. McMillan, pres- 
ident of Thermal Power Co., San Francisco, the com- 
pany made a record output in one month of 8,658,000 


kw-hr. 
* é @ 


ONTRACTS totaling $900,000 for manufacturing 
- Shenae eet electrical connectors used in the 
launching tube system of Polaris missiles were award- 
ed to the Scintilla division of the Bendix Corp. The 
umbilical connectors will be used in the electric 
system connecting the master missile control center 
in a submarine to the launching mechanism inside 
the tubes. 





Should I Become a Registered 


Professional Engineer? 


E. R. WHITEHEAD 


FELLOW 


The affirmative answer to the question posed in 

the title is underscored by cogent arguments 

drawn from the author's 10 years of experience 

as a member of a state board of engineering 

examiners. A country-wide listing of state 

boards of engineering examiners is appended 
to the article. 


HE title of this article poses the question asked 


of the author countless times over a period ot 


10 vears during which he has been a member of 


the AIEI 


member ol 


Registration of Engineers Committee and a 
a State board of engineering examiners. It 
seems appropriate, therefore, to draw on this experi- 
ence both in outlining the circumstances which raise 
the question and in seeking an answer. 

I'he Engineers Council for Professional Development 
(ECPD) hi 


neering tor 


is approved the following definition of engi 


trial usé 


Engineering is the profession in which a knowl- 


of mathematics and the natural sciences, 


eained by study, experiment, and practice, is ap- 
plied with judgment to develop ways to utilize 


economically the materials and forces of nature for 


the progressive well-being of mankind. 


While 


most of them fall far short in furnishing criteria which 


many more succinct definitions are available, 


ntial fou 


are eSSE 
legal 


well-being of mankind and supplies a clear statement 


legal use. Our definition suggests the 
basis for registration laws in its reference to the 
of the kind of activity which affects this welfare. Thus, 
the police power of the state is invoked to protect the 
life, health, and property of its citizens against those 
incompetent to practice the profession. 


FUNDAMENTAL OBJECTIVE 


It is easy to lose sight of the fundamental objective 
of registration laws and to stress their role in elevating 
the status of members of the profession. Such laws are 
not enacted to establish and protect a privileged class of 
citizens. It is equally clear, however, that the attain- 
ment ol 


true competence as an engineer reflects not 


only the “study, experiment, and practice” described in 


A special article recommended for publication by the ATEE Registration 
of Engineers Committec 
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our definition, but also a continuing effort to maintain 
and develop this competence. Laws which establish a 
minimum level of professional competence by insuring 
adequate training and experience thus serve to protect 
both the public and the engineer against misrepresenta- 


tion and malpractice. 


PATTERN OF REPLIES 


For A NUMBER OF YEARS, one of the standard ques- 
tions asked by the author of applicants during the re- 
quired personal interview has been, “Why do you wish 
to become registered as a professional engineer?” The 


replies have fallen into the following pattern: 


1. My work is directly covered by the professional 
engineering act and I must do so to practice legally. 

2. My work for my company is exempt but my com- 
pany urges registration as a means of attesting to pro- 
fessional competence. 

3. Although my work is exempt now, there is no 
reason to expect that this will always be the case, and 
I wish to be prepared for any opportunity which may 
require registration, 


1. I plan to engas 


> 


e in consulting practice in the fu- 


ture and will need a license. 
5. I believe in registration as a means of advancing 


our profession. 


\lthough the applicants offering answer No. | were 
acting in response to increased understanding of the 
purpose of the law, there is a pronounced trend toward 
little 
regarding this reason for registration. 


more efficient enforcement and need be added 

In increasing numbers, companies employing large 
numbers of engineers are encouraging those who hold, 
or are candidates for, positions of responsibility to be- 
come registered, so that replies in category No. 2 are 
becoming more frequent. 

Reply No. 3 is closely related to No. 2 but the moti- 
vation is primarily personal. Frequently this reply is 
modified to indicate that the applicant simply wishes 
to support registration as a means of contributing to 
the development of the profession. 

Reply No. 4 is very generally given by engineers ap- 
proaching retirement age in an exempt classification 
but who feel qualified and able to continue their pro- 
fessional activity on a personal basis. Too frequently, 
however, the realization of the legal requirement of 
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registration, usually by written examination, comes as 
a disagreeable surprise. 

Reply No. 5 is frequently combined wtih one of the 
others. 

Although some states register by broad branches of 
engineering, it seems evident that the number of areas 
of specialization, as indicated by technical organizations 
and functional groups, is growing so rapidly that ade- 
quate certification of specialized competence is becom- 
ing increasingly impractical. On the other hand, the 
opposite trend in engineering education lends encour- 
agement to the view that minimum standards of 
knowledge in the basic and engineering sciences can 
be adequately enforced, and that minimum experience 
in their application to engineering practice can be ade- 
quately investigated. It is clear that at some point pro- 
fessional ethics will require supplementary evidence of 
competence when highly specialized work is to be un- 
dertaken for the public. Although it is recognized that 
most electrical engineers practice their profession with- 
in the corporate form of business organization, the in- 
creasing complexity of new engineering systems may 
well see an acceleration of the trend toward engineer- 
scientist teams in both product-oriented and _ service- 
oriented organizations, It is the author’s hope that the 
trend in registration procedure can be directed toward 
the assurance of broad competence at an acceptable 
minimum professional level, and that the technical so- 
cieties can and will serve the exceedingly important 
function of adding their certification in specialized 


fields. 


CONCLUSION 


IN CONCLUDING this brief article the author would 
like to suggest the following answers to its title: Yes, 
you should become a registered professional engineer 


because: 


1. You may be specifically required to be registered 
under the law. 

2. Your employer may value your attainment of legal 
professional stature even though his activity is exempt 
under the law. 

3. You may at any time be offered an opportunity 
which makes registration desirable or even essential. 

4. Circumstances may permit part-time or full-time 
consulting practice for which registration is necessary. 

5. It is easier to pass the necessary examinations in 
the early years of your career. Don’t wait until you 
retire! 

6. You will thereby enhance the stature of your pro- 
fession by lending your support to those who have 
submitted their qualifications to evaluation for the 
benefit of all. 

For application blanks and further information on 
requirements for registration, write your state board 
of engineering examiners. 


Appendix 


Alabama. State Board of Registration for Professional 
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Engineers and Land Surveyors, C. C. Cobb, Executive 
Secretary, 64 N. Union St., Montgomery 4. 

Alaska. Board of Engineers and Architects Examiners, 
R. V. Killewich, Secretary, Box 1416, Juneau. 

Arizona. State Board of Technical Registration, Mrs. 
Rayma Neeb, Executive Secretary, Room 403, 128 N. 
First Ave., Phoenix. 

Arkansas. State Board of Registration for Professional 
Engineers, B. A. Curry, Secretary, P. O. Box 1117, Park 
Hill Station, North Little Rock. 

California. State Board of Registration for Civil and 
Secre- 
IN. Se., 


I. Flaherty, Executive 
1020 


Professional Engineers, A. 
tary, 529 Business and Professions Bldg., 
Sacramento 14. 

Canal Zone. Board of Registration for Architects and 
Professional Engineers, G. A. Doyle, Jr., Secretary, P. O. 
Box 223, Balboa Heights. 

Colorado. State Board of Registration for Professional 
Engineers, J. S. Findley, Assistant Secretary, Room 220, 
Majestic Bldg., Denver 2. 

Connecticut. State Board of Registration for Profes- 
sional Engineers and Land Surveyors, C. H. Coogan, 
Jr., Secretary, 50 Oak St., Hartford 6. 

State Board of Profes- 


Delaware. Registration for 


sional Engineers and Land Surveyors, F. T. Lynch, 
Secretary, 1] E. 12th St., Wilmington 1. 

District of Columbia. Board of Registration for Pro- 
fessional Engineers, Mrs. L. W. Coad, Executive Secre- 
tary, 1740 Massachusetts Ave., N.W., Washington 6. 

Florida. State Mrs. 
A. P. Seagle 


Bldg., Gainesville. 


soard of Engineer Examiners, 


Clover, Executive Secretary, 408 John F. 


3oard of Registration for Professional 
L. Clifton, Joint Sec- 


Georgia. State 
Engineers and Land Surveyors, C. 
retary, 224 State Capitol, Atlanta. 

Hawai. Board of Registration for Professional En- 
Architects and Land Surveyors, W. C. 
Executive Secretary, 1909 Aleo Place, Honolulu 14. 

Idaho. State 
Mayer, Secretary, Idaho Power Company Bldg 


—*s 


oineers, Furer, 
soard of Engineering Examiners, O. C. 
Boise. 

Illinois. Protessional Engineers’ Examining Commit- 
tee, F. B. Selke, Superintendent of Registration, Room 
109, Capitol Bldg., Springfield. 

Indiana. State Board of Registration for Professional 
Engineers and Land Surveyors, Ferdinand Jehle, Sec- 
retary, 145 W. Washington St., Room 502, Indianapo- 
lis 4. 

Towa. State Board of Engineering Examiners, W. G. 
Cunningham, Secretary, State House, Des Moines 19. 

Kansas. State Board of Engineering Examiners, Mrs. 
Della Sterrett, Executive Secretary, 1159-W, State Office 
Bldg., Topeka. 

Kentucky. State 
sional Engineers, C. 
Industries Bldg., 120 Graham 
State Board of 
sional Engineers and Land Surveyors, F. W. MacDon- 


Board of Profes- 
S. Crouse, Secretary, 223 Mineral 


Ave., 


Registration for Profes- 


Registration for 


Lexington. 


Louisiana. 


ald, Executive Secretary, Tulane University Station, 
New Orleans 18. 
Maine. State Board of Registration for Professional 
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Engineers, B. L. Hopkins, Secretary, Box 103, Water- 
ville. 

Maryland. State Board of Registration for Profes- 
sional Engineers and Land Surveyors, J. W. Gore, Sec- 
retary, 1101 Key Highway, Baltimore 30. 

Massachusetts. State Board of Registration of Pro- 
fessional Engineers and Land Surveyors, Office of the 
State House, Boston 33. 

Michigan. State Board of Registration for Architects, 
Professional Surveyors, H. G. 
Cadillac 


Board, Room 34, 


Land 
1604 


Engineers and 


Groehn, Executive Secretary, 
Bldg., 


Minnesota. State Board of Registration for Architects 


Square 
Detroit 26. 


and Professional Engineers and Land Surveyors, Helen 
D. Carlson, Executive Secretary, 316 New York Bldg., 
St. Paul | 

Mississippi. State Board of Registration for Archt- 
tects, Engineers, O. B. Curtis, Sr., Secretary, P. O. Box 
be Jackson 


Missouri. State Board of Registration for Architects 


and Professional Engineers, Mrs. C. V. Wall, Secretary, 


Box 184, Jefferson City. 


Vionta na. 


- 


State Board of Registration for Professional 
Engineers and Land Surveyors, H. W. 
PD 


Taylor, Execu- 
tive Secretary, Drawer 291, Capitol Post Office, 
Hele na. 

Nebraska. State Board of Examiners for Professional 
Architects, R. M. Green, Secretary, 512 
rrust Blde., 941 ‘O’ St., Lincoln 8. 

Nevada. State Board of Registered Professional En- 
gineers, S. G. Palmer, 
P.O. Box 9052, Reno. 

New Hampshire. State Board of Registration for Pro- 
fessional Engineers, W. E. 


Engineers and 


Secretary, University Station, 


Haynes, Secretary, c 
retary of State, State House, Concord. 

New Jersey 
Land 


o Sec- 


State Board of Professional Engineers 


and Survevors, T. E. Heathcote, Secretary, 1100 
Raymond Blvd., Newark 2. 

New Mexico. State Board of Registration for Profes- 
sional Engineers and Land Surveyors, Mrs. Sybel Clag- 
ett, Assistant Secretary, P. O. Box 2074, Santa Fe. 

New York. State Board of Examiners of Professional 
Engineers and Land Surveyors, N. L. 
tary, 23 S. Pearl, Albany 7. 

North Carolina. State Board of Registration for Pro- 


B. Rice, 


Freeman, Secre- 


fessional Engineers and Land Surveyors, R. 
Secretary, P. O. Box 5151, Raleigh. 

North Dakota. State 
fessional Engineers, A. 
1265, Minot. 

Ohio. 3oard of Registration for Professional 
Engineers and Surveyors, R. N. Waid, Secretary, 21 W. 
Broad St., Columbus 15. 

Oklahoma. State Board of Registration for Profes- 
sional Engineers, Gwynne B. Hill, Secretary, 2901 Clas- 
sen Blvd., 225 Cameron Bldg., Oklahoma City 6. 

Oregon. State Board of Engineering Examiners, E. A. 
Buckhorn, Secretary, 717 Board of Trade Bldg., Port- 
land 4. 


soard of Registration for Pro- 
L. Bavone, Secretary, P. O. Box 


State 


Pennsylvania, State Registration Board for Profes- 
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sional Engineers, Miss Louise J. Franklin, Secretary, 
570 Education Bldg., Harrisburg. 

Puerto Rico. Board of Examiners of Engineers, Archi- 
tects and Surveyors, Joaquin Mercado-Cruz, Secretary, 
P. O. Box 3271, San Juan. 

Rhode Island. State Board of Registration for Pro- 
fessional Engineers and Land Surveyors, P. S$. Mancini, 
Secretary, 246 State Office Bldg., Providence. 

South Carolina, State 
Miss M. E. Gibbons, Assistant Secretary, P. O. 
Drawer 1404, Columbia. 

South Dakota. State Board of Engineering and Archi- 
tectural 


3oard of Engineering Exam- 
iners, 


Examiners, E. D. Dake, Secretary, c/o South 
Dakota School of Mines and Technology, Rapid City. 

Tennessee, State Board of Architectural and Engi- 
neering Examiners, W. H. Rowan, Secretary, P. O. Box 
1810, Station ‘B,’ Nashville. 

Texas. State Board of Registration for Professional 
Engineers, T. C. Green, Executive Secretary, 308 W. 
15th St., Room 403, Austin 14. 

Utah, Representative Committee of Professional En- 
gineers and Land Surveyors, F. E. Lees, Director, 318-A 
State Capitol Bldg., Salt Lake City. 

Vermont. State Board of Registration for Professional 
Engineers, W. D. Emerson, Secretary, c/o Norwich Uni- 
versity, Northfield. 

Virginia, State Board of Examination and Certifica- 
tion of Professional Engineers, Architects and Land 
Surveyors, T. C. Burton, Secretary, P. O. Box 1-X, Rich- 
mond. 

Washington. State Board of Registration for Profes- 
sional Engineers and Land Surveyors, E. C. Dohm, 
Secretary, Department of Licenses, Professional Div., 
General Administration Bldg., Olympia. 

West Virginia. State Registration Board for Profes- 
sional Engineers, Robert Williamson, Jr., Secretary, 301 
Morrison Bldg., Charleston. 

Wisconsin. State Registration Board of 
and Professional Engineers, W. A. 
1140 State Office Bldg., Madison 2. 

Wyoming. State Board of Examining Engineers, Mrs. 
Wilma Lang, Assistant Secretary, 201 State Capitol 
Bldg., Cheyenne. 


Architects 
Piper, Secretary, 


SUPPORT THE 

NEW UNITED 
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Satellites Go Commercial— 


tor Communications 


H. E. WEPPLER 
MEMBER AIEE 


Multifold increase in international communica- 
tion is foreseen within the next 20 years. To meet 
this situation, the Bell System has proposed a 
preliminary plan involving 26 ground terminals 
and active satellites in somewhat random polar 
orbits, 3,000 miles high. Broadband channels, 
each accommodating 600 telephone circuits, 
would be provided. Experimental relaying will 
be in co-operation with overseas telephone 
administrations. 


HE past year has been a most significant one for 
engineers and scientists concerned with the inter- 
national telephone services. They have experi- 
mentally verified the feasibility of using satellites for 
telephone communication, they have been able to set 
down proposals for a world-wide communications net- 
work based on satellites and they have announced plans 
for the first step toward such a network. 

These events are of great social as well as technical 
significance, because they constitute the first concrete 
actions leading to the civil use of satellites. 

In preparing for this “first,” the telephone engineer 
is not guided by a mere desire for novelty or for a 
demonstration of ingenuity. His interest is based on 
firm business logic. The rapid rise in rocket technology 
has come at the same time as a rapid rise in the need 
for international communications. The combination of 
the two trends promises to open a new era in inter- 


national communication. 


PRESENT FACILITIES AND FUTURE REQUIREMENTS 


INTERNATIONAL TELEPHONE SERVICE in itself it not 


new. Already cable and radio facilities gird the world. 
But all the expected needs of the future cannot be met 
efficiently with existing methods. Satellite communica 
tion systems hold the promise of meeting the rapidly 
increasing requirements economically and reliably. 

For example, the facilities which are used for public 
telephone service to and from the United States, exclud- 
ing communications to Canada and Mexico, are shown 
in Fig. 1. The facilities provide a total of 491 tele- 
phone circuits with direct connection to 66 overseas 
countries or areas and switched connections to 94 others. 


Or 


Of these circuits 226 are on radio, 256 on cable, and 9 
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on open-wire land line. It is expected they will handle 
nearly 4 million overseas telephone calls in 1960. 

Now four million international calls is not a figure to 
Sut it is only a modest beginning. In the 
1920, 


the number of telephones has in- 


be sneezed at. 


United States, since while our population has 


grown some 60°,, 
creased five times. This is shown in Fig. 2. The greatest 
increase has been in long-distance usage, which has 
gone up by more than 30 times in the same period, This 
gives strong indication of the greatly increased activity 
of the American people and the extension of their hort- 
zons to distant parts of the country. 

Similar increases in international communication are 


foreseen. The principal factors are: 


|. At present the United States, with only 6° of the 
world’s population, has 53°, of the world’s telephones. 
As the 94°, of the world’s people outside the United 
States become more industrialized there will be a tre- 
mendous increase in telephones abroad. 

2. The expanding horizon of the American people, 
and all the world’s people, is greatly increasing the need 
to talk together by telephone, and to communicate by 
transmitting and receiving data and other business com- 
munications, and by means of television. 

3. Experience has already shown that when it is 
feasible to provide communication channels of superior 
quality and in liberal quantities, the public’s usage 


expands rapidly. 


Fig. 5 shows the growth in overseas calls from 11,000 
in 1927 to more than 3 million in 1959. Estimates show 
that the demand in 1980 will come to about 100 million. 
This 10,000 


phone circuits. In addition, 


will call for at least international tele- 
private line requirements 
for digital data, telephone, and teletypewriter service 


ho 
Fig. 1. Countries or areas currently served by direct circuits of the Bell 
System. 
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vill require additional communication facilities—the 
equivalent of 2,000 telephone circuits. 


\ requirement for video transmission channels for 


closed-circuit and network television is clearly indicated. 


\ conservative estimate is that by 1980 a minimum of 


two video channels will be needed in each direction 


between the United States and major world centers. 

Such demands for television transmission and for 
telephone channels in bulk quantities add up to a re- 
quirement of many megacycles of base-band width on 
many international routes. And the 1980 requirements 
are not the end; by the turn of the century international 
telephone calls are expected to reach several billion 


annually 
Except for the relatively short “beyond-the-horizon”’ 


microwave systems being used to serve Cuba and the 
Bahamas, the radio circuits which serve most of the 
routes shown on Fig. | use high-frequency transmission. 
Conventional microwave systems have not been usable 
because of their line-of-sight characteristics, requiring 
repeaters every 30 miles or so. 

While high-frequency radio circuits served admirably 
early 


during the stages of development of overseas 


telephony, they cannot be expected to meet future 


needs for the following reasons: 


a. The entire high-frequency spectrum is only 27-mc 
wide and the number of available channels is strictly 
limited 


b. The 


quencies and the very great interference range of these 


large number of stations using these fre- 
stations has resulted in increased interference in recent 
years 

c. Magnetic disturbances, static and selective fading 
frequently cause lost circuit time and below-normal 
transmission 
transmission will not 


d. High-frequency support 


wide-band data or television service. 


In the past few years submarine cables have taken an 
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important place in the international network. Cables 
are already in service to Europe, Hawaii, Alaska, Puerto 
Rico, and Cuba and still others are in the planning 
stage. However, a submarine cable of the current type 
provides a bandwidth of only 0.14 mc, while a typical 
carrier accommodates a 


common microwave channel 


baseband of 4 mc and a fully equipped microwave 
system provides a useful bandwidth of 40 The 


bandwidth of submarine cables is sure to increase, but 


mc, 


the practicable bandwidth of microwave systems seems 
inherently greater. 

Until microwave can be used internationally on a 
going basis, cables will be the principal means of adding 
substantially to the international network. Eventually, 
microwave radio and cable will form a complementary 
pair, just as in domestic communications, to provide a 
highly diversified, secure system. 


TECHNICAL CONSIDERATIONS 


MICROWAVE COMMUNICATION SYSTEMS can use either 
passive or active satellite repeaters. Passive satellite re- 
peaters merely reflect the signals received from the 
ground station transmitter without supplying any am- 
plification. Active satellite repeaters are equipped to 
pick up the signals from an earth terminal, amplify 
them, and retransmit them to the desired location. 
Irrespective of the type of satellite used, the trans- 
mission paths will be long compared to the average 
hops of about 30 miles used in conventional microwave 
systems. The additional loss as compared to a conven- 
tional 30-mile microwave path largely can be compen- 
sated for by increased transmitter power, increased 
antenna directivity, reduced receiver noise, and the use 
of special modulation schemes to reduce the audible 
effect of noise. In the case of a passive satellite system 
the total path loss for ground to satellite to ground 
must be overcome by means of the ground transmitting 
and receiving terminals. In the active satellite system 
the satellite repeater makes up for part of the path loss, 
thus simplifying the ground equipment requirements. 


Tubes for developing more than a few tens of kilo- 
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watts in the microwave range are almost impossible 
today and their cost increases rapidly with increased 
power. In the case of active satellites, transmitter power 
is severely limited by the weight of the equipment, 
including its power supply, and the related costs of 
orbiting the satellite. Primary power by solar batteries 
requires several pounds per watt, and the equipment 
required to convert this prime power into radiated sig- 
nal increases with increasing power requirements. What 
all this adds up to is that space communication systems 
must be designed for the greatest possible economy of 
signal power. 

Antenna sizes are also limited by various technical 
factors affecting cost, including physical size and weight, 
the increased accuracy of construction needed to realize 
the potentially high directivity and the greater accuracy 
required of the mechanisms that keep them aimed at 
The 


in active satellites requires stabilization and means of 


their intended targets. use of directive antennas 


controlling the direction of radiation. 

The increased power and antenna directivity that can 
be achieved within these practical limitations is not 
sufficient alone to insure a satisfactory satellite com- 
munication system. The additional transmission advan- 
tage required can be obtained, however, by the use of 


modulation and detection schemes which reduce the 
effects of noise at the receiving terminals. 

As is well known, the use of frequency modulation 
(FM) makes it possible to obtain improved signal-to- 
noise ratios and the amount of improvement is propor- 
the When an 
FM bandwidth of 


must 


tional to deviation ratio employed. 
the 


the frequency deviation 


ordinary receiver is used, the 


receive! be increased as 


is increased. But, increasing the receiver bandwidth 
bandwidth is made too 
to “break.” 
tunately, there was invented at the Bell Telephone 
Laboratories in the 1930's an 


negative feedback to control the frequency of the beat- 


admits more noise and if the 


wide the noise will cause the system For- 


FM receiver which uses 
ing oscillator in accordance with the instantaneous fre- 
By this the 
“breaking” point can be extended to low signal levels, 


quency of the incoming signal. means 
while maintaining the signal-to-noise improvement re- 
sulting from the wide deviation of the transmitted sig- 
nal. This comes about because wide swing is used on 
the air, where reduction of noise is so important—but 
in the receiver, where bandwidth controls the breaking 
point, the swing is reduced by means of the negative 
feedback arrangement. 

By the use of a maser amplifier, the intrinsic noise 
generated in the receiver itself can be held to negligible 
levels and the receiver can be made so quiet that the 
noise introduced by external sources must be consid- 
ered. These external noise sources include galaxies, 
planets, the sun, the moon and other objects in space, 
including the earth and the atmosphere surrounding 
the earth. In fact, any matter that has a temperature 
above absolute zero (—273 C or 0 K) produces thermal 
noise. 

By the use of a maser input amplifier the noise tem- 


Aucust 1961 


perature of the receiver can be reduced to about (ee 


compared to 3,000 K for a conventional microwave 
receiver. In other words, the noise generated in the re- 
ceiver input circuits is as low as that produced by ther- 
mal activity at 7 K. This 


compared with other sources that it is not controlling. 


source of noise is so low 

Then the important item is the external noise tem- 
perature normally seen by a ground terminal receiving 
antenna. The radio signals transmitted to and from 
the satellite must pass through the earth’s atmosphere. 
The thickness of the layer encountered depends upon 
the angle of the radio beam with respect to the earth's 
surface and is a minimum for signals transmitted di- 
rectly upward toward the zenith. However, in order to 
use effectively a satellite moving relative to the earth 
as a relay point for long-range transmission, it is neces- 
to direct the radio beam 


sary at it throughout a wide 


range of elevations. The heavy curved lines in Fig. 4 
show the temperature effect of oxygen and water vapor 
absorption on transmissions at different frequencies for 
beam of the 


various angles of elevation of the main 


antenna. The earth itself has a noise temperature of 
about 300 K and it is necessary to use receiving antennas 
which have a minimum of back- and side-lobe radia- 
tion in order to limit system noise principally to that 
of the atmosphere. The horn-reflector antenna is being 
used for this purpose. 

It appears from the heavy curves of Fig. 4 that when 
operating at frequencies below about 10,000 mc, with 
antenna elevations as low as 5 to 10 degrees, the atmos- 
pheric noise will be less than about 30 K. 

The sloping lines at the left in Fig. 4 show how cos- 
mic noise varies with absolute temperature and _ fre- 


quency. The lines marked “cosmic noise” and the oxy- 
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Fig. 4. Sky temperature seen by an ideal antenna as a function of 
elevation angle and frequency. 
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Fig. 5 


(left) and receiving antenna (righ?). 


General view of Holmdel site showing transmitting antenna 


een ibsorption curves define approximate frequency 


boundaries between 1,000 and 10,000 mc that would be 


most useful tor satellite Communications. Frequencies 


from 10,000 to 16,000 mc are less favorable but might 


be used Frequencies above 20,000 mc do not appeat 


suitable for reliable satellite communications due to 


increased absorption and rain attenuation. 


Chis matter of system noise is very important since 
it becomes the basis for over-all system design. The de- 


sired signal levels at the receiver input must be strong 


enough to override the noise by a good margin at all 


times to provide satisfactory service. The engineer has 


i choice of various system parameters to provide the 


proper signal level. These include determination of 


her active or passive satellite repeaters of the low- 


orbiting type or the 22,000-mile stationary type 


|, the antenna and the transmitted 


valns 

evels for the ground terminals and the satellites, 
and the modulation ratio. In practical system designs, 
the maser amplifier, the FM receiver with feedback, and 


the large horn-reflector antenna have constituted the 


most significant 


extensions beyond typical microwave 


pl 1clice 


PROJECT ECHO 


PROJECT ECHO was a passive satellite communication 
National 


\dministration with the co-operation of the 


xperiment undertaken by the \eronautics 
and Space 
Bell 


some ol the theoretical considerations as to the practi- 


Telephone Laboratories and others to confirm 


cability of using satellites for long-distance communi- 
Cations 

\ 100-foot diameter sphere was placed in orbit ap- 
proximately 1,000 miles high with the orbital plane 
The 


sphere was made of Mylar polyester film 14-mil thick 


inclined about 47 degrees from the equator. 


and covered with vapor-deposited aluminum to pro- 


The 


about 16,000 mph, circling the earth about once every 


vide radio wave reflectivity. satellite travels at 


2 hours (118 minutes). 


The primary communication sites for the initial ex- 
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periment were the Bell Laboratories installation at 
Holmdel, N. J., and the NASA-Jet Propulsion Labora- 
tory station at Goldstone, Calif. The terminal at Holm- 


del was equipped with a 10-kw FM transmitter operat- 


ing at 960 mc, a 60-foot diameter parabolic transmitting 
antenna, a 20 by 20-foot aperture horn-reflector receiv- 
ing antenna, a 3-level maser receiving amplifier using 
liquid helium to hold the maser near absolute zero 
FM feedback, 
digital analog converter and other equipment for keep- 


temperature, an receiver with and a 
ing the antennas pointed at the satellite. Fig. 5 shows 
a general view of the Holmdel site. 

Che Goldstone terminal was similarly equipped, but 
used a frequency of 2,390 mc for transmission, a para- 
metric receiving amplifier (300 K) and 85-foot diameter 
parabolic antennas for transmitting and receiving. 

The satellite provided a communication path only 
when it was mutually visible at the two terminal sta- 
tions. On an average day 6 of the satellite’s 12 orbits 
around the earth passed through the area of mutual 
visibility. The average useful time per pass was 12 min- 
utes, the maximum being about 16 minutes. 

Precise data on the satellite location are required for 
use in properly orienting the ground station antenna 
which must be controlled to within about 0.2 degree. 
\t Holmdel several methods were used. The primary 
one was the predicted orbit method using data provided 
NASA (National 


ministration) Goddard Space Flight Center. This infor- 


by the \eronautics and Space Ad- 
mation was fed into a computer to obtain current and 
predicted orbital information. Predicted orbital data 
for 2-second intervals in terms of azimuth, elevation, 
and time were transmitted by teletype to Holmdel and 
other participating stations in the form of digital data. 
\t Holmdel these data were converted to the analog 
form used to control the machinery for orienting the 
antennas. Radar and optical tracking were also pro- 
vided as safeguards and for comparison. 

Che signal levels received at Holmdel from Goldstone 
were found to agree within a db or so of the predicted 
values and provided a single telephone circuit of excel- 
lent quality. To demonstrate the feasibility of using this 
type of transmission fo1 public telephone service, con- 
nections were extended from the satellite communica- 
tion system into the switched telephone network. 

In addition to the tests between Holmdel and Gold- 
Bell installation was used for 
satellite the Naval Re- 
search Laboratory at Stump Neck, Maryland. These 


stone, the Laboratories 


tests of communication with 
tests included facsimile picture transmission. Signals 
transmitted from Holmdel were also received via the 
satellite at the Jodrell Bank experimental station in 
England and at a radio site located near Paris. 


SATELLITE ARRANGEMENTS 


IN ORDER TO MEET the need for economical overseas 
service by means of satellites, broadband transmission 
will be required. To attain a 5-mc bandwidth suitable 
for 600 telephone circuits or one television channel 
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using a passive satellite in an orbit 2,500 miles high 
Paris, an- 
tennas over a hundred feet in diameter, and several tens 


for service between Holmdel and London o1 


of kilowatts of transmitter power would be required. 
This brings up a number of serious problems. 
Consideration is accordingly being given to the use 
of active repeaters having a power of | watt radiated 
from satellites in more or less random orbits several 
thousand miles above the earth. Such a repeater could 
use an antenna with a dipole radiation pattern, and 
the satellite could be spun to keep the axis pointing 
in a known direction. If a 60-foot aperture horn-reflecto1 
antenna and a maser amplifier with an FM feedback 
receiver are used at the ground receiving terminal, such 
an arrangement will provide a suitable signal-to-noise 
FM 
+50 mc. Since it would not be practicable to use a 


ratio for a 5-mc baseband with an deviation of 


maser receiver with FM feedback in the satellite, trans- 
mission from ground to satellite will require a trans- 


mitter power of 1,000 watts with a 60-foot diameter 


parabolic antenna. To avoid interference at the satel- 
lite, different frequencies for transmission and recep- 
Each ol 


suitable guard bands, requires a bandwidth of about 


tion will be needed. these frequencies, with 
125 mc; the whole totalling 500 mc for a 2-way broad- 


band channel. (See Fig. 6.) Ultimately, for reasons of 
economy and capacity, it will be desirable to put sev- 
eral channels aboard each satellite. 

With a low-powered repeater of this kind, it is pos- 
sible to operate many satellites in different parts of the 
sky simultaneously on the same radio frequencies, inter- 
ference being avoided by means of the directivity of the 
ground station transmitting and receiving antennas. 

The immediate technical problem in such a system 
is satellite life. It is believed that a l-watt traveling 
wave tube can be made with an expected life of 10 years 
or more and it seems possible to construct the remaining 
parts of the repeater out of long-life solid-state compo- 
nents. To survive the radiation of space, solar cells must 
be protected by transparent covers of quartz or other 
material. These and other technical problems are being 
investigated by the Bell Telephone Laboratories. The 
hope is to achieve a 10-year life for the satellite. 

Use of low-level satellites such as that just described 
means that a multiplicity of satellite repeaters are 


Fig. 6. Frequency plan for a 2-way broadband channel aboard 
an active satellite. 
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needed to assure uninterrupted service. The use of an 


active satellite in a 24-hour orbit 22,000 miles above 


the earth would be visible over one third of its sur- 
face and might be used to provide service between 
points in this area using only a single satellite. How- 
ever, the means required to place such a satellite in 
orbit and keep it there, as well as the problem of equip- 
ping it with directive antennas arranged for alignment 
toward the earth are complex. It will require orienta- 
tion equipment involving electronics, flywheels, gas jets, 
and the like. Furthermore, the path length would be 
sufficiently long that transmission time would create a 
problem for 2-way voice communication, due to the 
appreciable time lag of one-half second or more between 
the end of a transmission and receipt of the reply. 
Although the stationary repeater holds considerable 
promise for the future, it seems much farther away fon 
active 


commercial communications than the low-orbit 


repeater. 


WORLD-WIDE SERVICE USING SATELLITES 


THE BELL sysTEM has prepared a preliminary plan 
using satellite repeaters to provide service from the 
This 


plan involves some 26 ground terminals, and active 


United States to many other areas of the world. 


satellite repeaters in somewhat random polar orbits 
3,000 miles high. Broadband channels would be pro- 
vided, each capable of accommodating 600 telephone 
circuits or one television channel. 

Since a given satellite at this height would only re- 
main in the area of mutual visibility between any pair 
of terminals for periods up to about 30 minutes, enough 
satellites must be provided so that at least one will 
be visible a very large percentage of the time. Rough 
estimates indicate that about 50 satellites will sufhce 
for the 26 terminals in the plan studied. Fig. 7 shows 
the ground station locations and connections assumed. 

In the transmitting direction the ground stations 
would use I-kw transmitters and 60-foot diameter steer- 
able dish antennas. In the receiving direction there 
would be 60- by 60-foot horn-reflector antennas and 
maser receivers. In order to avoid interruptions to serv- 
ice in switching from one satellite to another as the 
satellites pass through the mutually visible area, dupli- 


cate transmitting and receiving antennas and radio 





Fig. 7. Plan illustrating use of 50 satellites in random orbits for 


world-wide communication system. 
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equipment would be required at each terminal. The 
terminals also would require standby radio equipment, 
regular and emergency power supplies, land, buildings, 
and access roads. The estimated cost of a typical ground 
Station providing one broadband channel in each direc- 
tion of transmission is $2.5 million, exclusive of carrie 
terminal equipment. 

I he 


light 


present cost of launching even comparatively 


satellites appears to be several million dollars. 


However, large vehicles of the future might launch 
large satellites, or might launch many smaller satellites 


at one time for a cost comparable to present-day launch- 
look the 


equipped for one 2-way broadband channel has been 


ings. Based on a forward satellite 


cost per 


estimated at $1 million 


The 


indicated in Fig. 7 plus the 50 satellite repeaters comes 


estimated cost of the 26 ground installations 


to a total of $115 million. This provides one broadband 


channel. To add a second 2-way broadband channel 


the satellite costs would about double, due to weight 
considerations, and the additional ground station equip- 
ment would cost about $200,000 pei station. Thus, the 
cost of providing the basic facilities for 600 telephone 
circuits and for television service between each of the 
13 pairs of world-wide terminals would total approxi- 
mately $170 million. With such a system fully loaded, 
the cost per telephone-circuit-mile would compare very 
favorably with that of the latest, most efficient overseas 
cable 


The 


phone common carriers would own the satellites and 


now be Ing designed 


cost of the satellite system assumes that the tele- 


contract with others to place them in orbit. 


FREQUENCY REQUIREMENTS 


\S MENTIONED EARLIER, a satellite communication sys- 


tem which provides one 2-way broadband channel re- 


quires a total radio frequency bandwidth of 500 mc. 


In order to meet the 1980 circuit requirements it will 


be desirable to pack four such broadband channels into 


each active satellite, making for a frequency require- 


ment of 2,000 mc. 


The discussion of Fig. 4 brought out the conclusion 


that the best frequencies for satellite communications 


are between 1,000 and 10,000 m« Frequencies up to 


16.000 are 
The 


tion systems and ground microwave systems is fraught 


less favorable but might be used. 


sharing of frequencies by satellite communica- 


with problems. Satellite system ground transmitters will 
have powers up to thousands of times those used in con- 
ventional microwave systems and so are potent sources 
the ultrasensitive satellite 


of interference. Conversely, 


receivers are highly vulnerable to otherwise inconse- 
quential radiations from ground microwave systems. 
Fitting satellite communications systems into the fre- 
quency spectrum is a problem requiring the utmost of 
careful, long-term planning. Already the Federal Com- 
munications Commission (FCC) has put all microwave 
users on notice that changes in current usage may be 
required to meet possible requirements for space com- 


munication needs. 
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Furthermore, the problem is not limited to this coun- 
try. nternational co-operation and co-ordination are 
essential. The subject of frequencies for space communi- 
cations is on the agenda for the next meeting of the 
CCIR (International Consultative Committee on Radio) 


at New Delhi, India, in 1963, and the Administrative 


Radio Conference of the International Telecommuni- 
cation Union at Geneva, Switzerland, in 1959 adopted 


a recommendation that an Extraordinary Administrative 
Radio Conference be held in the latter part of 1963 
to take up the question of frequency allocation for 
space telecommunication. 


FHE NEXT STEP 

‘THE TRANSITION [rom proposal to reality is underway. 
Encouraged by the great success of Project Echo in 
confirming the fundamental predictions of feasibility 
of satellite relaying, the Bell System is now preparing 
for a trial of an active satellite. It is proposed to pro- 
vide experimental relaying between the United States, 
the United Kingdom, and continental Europe. 

The active satellite will contain one broadband am- 
plifier and modulator, capable of handling a baseband 
of several megacycles, as compared with the single voice 
channel relayed via the passive Echo satellite. The com- 
mercial satellite described earlier would have two broad- 
band amplifiers, one for each direction of transmission, 
However, the experimental satellite will permit revers- 
ible l-way operation for tests of multichannel telephone 
transmission or television transmission, in either direc- 
tion. Alternately, 2-way transmission will be feasible 
for a limited number of 2-way communication channels 
for telephone, data, and the like. For 2-way operation, 
one-half of the passband of the repeater will handle 
transmission in one direction and the other half of the 
passband will accommodate the opposite direction, The 
repeater configuration will be such that the satellite 
transmitter radiates only when the satellite is illumi- 
nated by the ground station transmitter. 

The ground station will be at Rumford, Maine, and 
will be comparable with that used for Project Echo. 
In this case the radio frequencies are proposed to be in 
the neighborhood of 4,000 and 6,000 mc. 

The Bell System expects to assume the cost of putting 
such a satellite into orbit. The intention is that the 
experimental relaying will be in co-ordination with the 
overseas telephone administrations, the way that over- 
seas communication by radio and cable has been han- 
dled for many years. 

Such an experimental satellite will be mutually visi- 
ble at Holmdel and in the United Kingdom or Western 
Europe several times a day, for periods of 30 minutes 
or so. With one or two satellites in orbit at a time this 
will provide highly useful testing periods but, of course, 
not the continuity needed for full-fledged commercial 
service. 

Further steps are being planned. It is not possible to 
establish, as yet, a firm time-table for a full commercial 
system but it is coming—and coming fast. 
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Thermal Behavior of Silicon Carbide Valve Blocks 


N.. 5. 


BOLEN 


ASSOCIATE MEMBER AIEE 


ONDED resistors made of semiconducting silicon 
| pine are widely used as valve blocks in lightning 
arresters. During severe duty they may fall thermally; 
it is the purpose of this article to develop analytical 
means of studying the thermal behavior during tran- 
sient duty. 

These resistors are nonohmic in nature, displaying 
high resistance at system voltages but having relatively 
low resistance during high-current impulses. In addi- 
tion, the d-c resistance of SiC valve blocks decreases with 
increasing temperature. The electrical behavior of such 


resistors may be described by equation 1. 
I=oe4!T yb (1) 


B and 6 are constants, and o is a parameter similar to 
conductivity. 

If a voltage pulse is applied to a valve block, internal 
heat is generated throughout the body of the resistor. 
This problem of a bounded solid body generating inter- 
nal heat is a classic one in the study of differential equa- 
tions. For a valve block, the transient heating is gov- 

9 


erned by equation 2. 


: o (r, 0, 2) e BIT ye 
V7 T+ = ; 
k k oO 


cw OT 





(2) 


The equation governing the transient heating of a 
valve block is nonlinear; consequently, it cannot be 
solved by standard methods. A numerical solution can 
be obtained by using finite difference equations, and 
this was the procedure followed. This method of nu- 
merical analysis made it possible to study mathemati- 
cally the transient thermal behavior of valve blocks sub- 
jected to short voltage pulses. The necessary calcula- 
tions were carried out on an IBM 704 computer. 

Fig. 1 shows a typical set of results as obtained from 
this analysis. This shows valve block temperature as a 
function of time for several amplitudes of applied volt- 
age pulses. The exponential nature of these curves 
shows how progressive thermal runaway can occur. 

The cases analyzed in this study involved the appli- 
cation of a constant-amplitude voltage pulse to the 
valve block. This simulated the condition of a switch- 
ing surge discharge through the block. The analyses 
showed that during a two-millisecond surge there is no 
appreciable heat transfer, either from one part of the 
body of the block to another or from the block to the 
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surrounding ambient. Therefore, any small path of 
higher conductivity than the remainder of the block 
can heat up independently during such a surge and 
possibly lead to localized failure. 

It is recognized that present valve blocks are not 
uniform throughout. There may be a considerable vari- 
ation in parameters from point to point within the 
resistor. Analyses carried out on resistors having non- 
uniform conductivity have shown that localized ther- 
mal failures may occur, whereas a uniform valve block 


will be more resistant to thermal runaway. 
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Fig. 1. Temperature vs. time for various applied voltages. 


The exact nature of conductivity variation within a 
single resistor is only vaguely known because of the 
difficulties involved in obtaining experimental data. 
Nevertheless, there is every reason to believe that such 
nonuniformity exists. Reducing this internal nonhomo- 
geneity may be a more effective means of building bet- 
ter valve blocks than merely using material of higher 
intrinsic strength. Alternatively, for a given degree of 
nonuniformity in material, a small diameter valve block 
may be better thermally than a large one. 
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Grounding of D-C Structures and Enclosures 


D. C. HOFFMANN 
MEMBER AIEE 


HE GROUNDING of supporting structures and 
{een losures for d-c power circuits and apparatus has 
been a controversial subject ever since metal-enclosed 
power rectifiers and switchgear came into use in the 
electrochemical and other industries. Many users of d-¢ 
equipment naturally followed the well-established a-c 
practice of solidly grounding enclosures through a low- 
resistance conductor. Relatively few of these equip- 
ments included sensitive grounding protective relays. 
Many cases of serious injury and damage resulting from 
ground faults that might have been avoided by the use of 
grounding protective relays have been described earlier.! 

The grounding of enclosures through a_ protective 
device of some sort is no longer questioned by most 
users, inasmuch as ground-fault protection is recog- 
nized as a necessary or desirable function. The question 
that has not been resolved is whether the enclosure 
should be grounded through a high-resistance or a low- 
resistance protective device. The purpose here is to 
present the advantages and disadvantages of high- and 
low-resistance grounding of d-c structures and enclosures 
and to set forth guide rules for use in the design of 
new installations. 

In the following discussion, it is assumed that the d-c 
either intentionally for normal 


system is grounded 


operation or unintentionally due to a ground fault 
external to the enclosure. If the enclosure is grounded 
through a low-resistance path and a short circuit de- 
velops between the enclosure and the ungrounded 
polarity of the d-c power circuit, personnel may be en- 


dangered by 


|. A high-current power arc, which may cause severe 
burning of persons in the immediate vicinity. 

2. A brilliant flash, which may cause fright and tem- 
porary blindness. 

3. Flying objects, such as glass from an exploding 
instrument, splattering of hot metal, and the like. 

1. High and 
ground to cramp muscles, making it impossible for the 


enough voltage between’ enclosure 
victim to free himself. 

5. Consequential injury, such as broken bones and 
bruises due to fright, attempt to escape, or sudden re- 
lease of cramped muscles, causing the victim to fall or 


strike other objec ts. 


All five 
during a 


of the above personnel hazards may exist 


ground fault in an enclosure grounded 


Digest of paper 61-67, recommended by the AIEE Chemical Industry 
Committee and approved by the AIEE Technical Operations Department 
for presentation at the AIEE Winter General Meeting, New York, N. Y., 
Jan. 29-Feb. 3, 1961. Published in AIEE Applications and Industry, May 
1961, pp. 106-12 
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Hoffmann is with the General Electric Company, Philadelphia, Pa. 


through a low resistance, whether or not a protective 
relay is used. However, if the enclosure is grounded 
through a high resistance, hazards 1, 2, and 3 cannot 
exist because there is no power arc. The only hazards 
are 4 and 5. Even in the case of hazard 5, the danger is 
less because there is no flash, arc, or hot metal. 

High-resistance grounding prevents serious damage to 
equipment, but it is more difficult to install and main- 
tain. Low-resistance grounding may result in greater 
damage to equipment, but it is easier to install and 
maintain. 

Taking into account the advantages and disadvan- 
tages of high- and low-resistance grounding, the follow- 
ing rules may be used as a guide in the design of new 
installations: 


1. In d-c systems rated above 300 volts, in which one 
of the power conductors is intentionally connected to 
ground through a low-resistance connection and in 
which the structures and enclosures are to be located 
indoors in a dry place where access is limited to author- 
ized personnel, all d-c structures and enclosures should 
be insulated from ground and from other close-con- 
nected units. All such insulated structures and enclo- 
sures should be connected to ground through one or 
more high-resistance ground detector relays arranged 
to disconnect all sources of power upon the occurrence 
of a fault between the power circuit and the structure 
or enclosure. 

2. In d-c systems rated above 300 volts, in which no 
power conductor is intentionally grounded but which 
are characterized by unintentional grounds of varying 
magnitudes in varying locations and in which the struc- 
tures and enclosures are to be located indoors in a dry 
place where access is limited to authorized personnel, 
the method of grounding should be optional with the 
purchaser or user. The recommendation would be the 
The alternative is to ground the 
structures and enclosures through d-c and a-c current 


same as in case l. 


transformers with instantaneous overcurrent relays. 

3. In d-c systems of any voltage rating, in which no 
power conductor is intentionally grounded, or in which 
a power conductor is grounded through a high resist- 
ance (such as ground detector), or in which the struc- 
in a 
normally damp place, or where there is unlimited ac- 
cess, all structures and enclosures should be solidly 


ture or enclosure is to be located outdoors or 


grounded through d-c and a-c current transformers with 
instantaneous overcurrent relays. 
REFERENCE 


1. Recommended Grounding Practices for Single-Polarity Direct-Current 
Structures, AIEE Committee Report. AIEE Transactions, pt. III (Power 
Apparatus and Systems), vol. 76, Oct. 1957, pp. 784-90. 
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An Engineer Looks at TV Programming 


ALLEN B. DU MONT 
HONORARY MEMBER AIEE 


To offset the low cultural and intellectual level 

of television programs in the United States, Dr. 

Du Mont proposes a Government-sponsored net- 

work to inject an antidote of high-level pro- 

gramming into the present banal fare offered the 
public. 


HIS honor accorded me by the Institute, one of 


the highest possible for a man to receive, is an 
honor that, I know, is not bestowed lightly nor 
the 
Ed- 


ison, and Herbert Hoover. I accept the election as an 


without the most careful deliberation; witness 


names of other men similarly honored—Marconi, 
honorary member with the deepest humility. 

In listening to the introduction by Dr. Goldsmith, 
I could not help but be struck by the realization that 
a great deal of my life has been devoted to the develop- 
ment of television—both technically and commercially. 
This being true, I should probably sit quietly in my 
study—or in my case, on my boat, and contemplate with 
immense satisfaction that the United States is almost 
completely saturated with television. 

The most recent figures given by “Television Mag- 
17 million television homes, a large 


azine” show ove} 


percentage of which have more than one receiver. In- 


come of stations and networks for the sale of time alone 


exceeds $1 billion. Talent costs, stage hands, films, 


technicians, and executives costs add un to an industry 
that goes far beyond anything I or my associates en- 
visioned in the formative years just prior to World 
War II and following it. 

To go a step further, average television set viewing 
5 hours a day. This means that tele- 


per home is over 


92 


vision sets are in operation approximately 237 million 


hours a day with one, two, three, or an entire family 
group watching. 

Now, probably the last thing that I would purposely 
want to do would be to agree with the Federal Com- 
(FCC). 


stubborn 


munications Commission Because of their past 
unrealistic in 


full 
broadcasting networks. There is no fourth network— 


actions—inexcusably and my 


view—we have today less than threc¢ television 


the Du Mont network—primarily because, I believe, 
the Commission some years ago refused to believe the 
industry when it said that ultrahigh-frequency stations 


and very-high-frequency stations could not compete on 
equal terms in the same market areas. 


Address of Dr. Allen B. Du Mont at the AIEE Summer General Meeting, 
Cornell University, Ithaca, N. Y., June 18-23, 1961, on the occasion of 
his award of honorary membership in the Institute 


Allen B. Du Mont is with the Allen B. Du Mont 
of the Fairchild Camera and Instrument Corporation, Clifton, N. J. 
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LOW CULTURAL LEVEL OF TV 
Topay, that is past history. I do want to agree with 
some ol 


the statements made by the new chairman of 


the FCC in his now quite famous “vast wasteland” 


speech. The young, energetic, and no doubt ambitious 
Mr. Newton A. Minow detailed in no uncertain terms 
the trash, trivia, and violence that characterize a large 
percentage of both network and local television pro- 
gramming. 

Many and many have been the evenings that I have 
gone from channel to channel on my television receiver 
with the hope of seeing decent drama, important per- 
sonalities and discussions, good music, contemporary or 
classical dancing, or the opera. 

We in the New York metropolitan area are more 
We 


to choose. 


have seven 
When a 
network does originate a public service program, we 
it in New York. Not so in othet 
three 


fortunate than those in other areas. 


channels and stations from which 


see cities with two o1 
stations owned by stockholders anxious for every 
cent of income. In most cases they simply don’t carry 
the public-service programs put on by the networks. 

I do not, and I hope Mr. Minow, does not claim to 
be the Great White Father who shall judge what shall 
be seen and what shall not. Certainly the people them- 
selves have the right to choose. But in most cases, you 
have to watch the mayhem, the froth, and the gun fight 
on main street—or you don’t watch anything. That’s 
all there is, a large part of the time. 

How can 47 million television sets be tuned to this 
kind of production 5 hours and more a day? My reac- 
been that of having created a Frankenstein 


tion has 


monster. Yet I am here today, honored by you because 
I helped make this possible. Rather than honored, per- 
haps I should be censored! 

Yet, 


and for service, and their creations also have been put 


others have received honors for achievement 


to uses which you and | disapprove, and in some in- 

stances, wish fervently had never been developed. 
The 

technically possible. Yet man, somehow, seems to find 


situation seems to be that almost anything is 
a way to ruin the technical achievement in actual us- 
“rock 


From radio came soap operas. From the motion pic- 


age. From the talking machine came and roll.” 
ture, we now have the most lurid and suggestive themes 
and photography. From the greatest technical achieve- 
ment of all, atomic energy, we live in constant fear of 
a world that will destroy itself. 

Perhaps I am too pessimistic—too concerned with 
mankind’s misuse of his own technology and achieve- 
ments. In our society an engineer can create; he can 
develop; but he cannot control the ultimate utilization. 


As engineers we must, I am afraid, be content with the 


Programming 





role of the originator and leave it to those with other 
functions to use the developments in the best interests 
of mankind. 

We 
discussion dealt with the present programming pattern 


have digressed slightly. The beginning of this 


in the television broadcasting industry. I stated that 
Mi 


can tell anothe 


neither Minow, nor I, nor any other human being 


American what he should see and what 


he should not see on television. 


I am afraid the fact must be faced that television 


programming which would satisfy a Ph.D would not 
be acceptable to his milkman. It has been proved by 
that the lower a family is the economi 


Statistics on 


scale, the more time is spent on television viewing. Ad- 
vertisers who spend millions of dollars on television 
are not stupid. The program ratings tell them which 


programs attract the larger audience. If it is a horse 
opera, a “whodunit,” or a crime series, that is the pro- 
gram he will present 

What I am saying is that the people really do choose 
are shown. 


look 
purely as entertainment and escape. Neither Mr. Min- 


he type of programs that sy the people, I 


mean the large majority who upon television 


United 
States can force them to look at current affairs, public 


ow, nor Congress, nor the President of the 


affairs, or cultural programming. 


GOVERNMENT-SPONSORED NETWORK ADVOCATED 


THis THEN is the pity, and also the real void and the 


vacuum. Television programming, by and large, is for 


the majority. Television is competitive, and each net- 


work and station competes for that large majority. I 
have tried to determine if there is any answer, and I 
think that there is. 

First, it should be realized that the finest type of pro- 
gramming from an informational and cultural stand- 
point does not get sponsorship from the large adver- 
I here are, 


tisers of course, exceptions. But from a 


purely business and economic standpoint, sponsorship 


and even spot announcements go to the programs and 


stations that attract the large volume of viewers. The 


programs must be aimed at a mean level of cultural 


interest. 
the 


and intellectual 
Where shall intellectual 
stimulus from the phosphor screen? I think that they 


minority go then for 
must turn to the United States Government. All of my 
life I have advocated as little government participation 
as possible in the personal and economic life of Amer- 
My 


dustry 


ica friends— both in and out of the television in- 


may be shocked, but I believe that the Govern- 
ment of the United States is the only possible sponsor 
for programming of a noncommercial, intellectual, and 
informative type. Why? Because television is a nation- 
al medium, and the costs to present programs from 
coast to coast and from gulf to border are extremely 
high. Someone has to pay, and someone has to make 
the frequencies available so that it can be a truly na- 
tional service. 

Instead of threatening the industry as did Mr. Min- 


ow last month, I suggest he start swinging an axe with- 
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in the FCC to grind out the necessary channels to add 
a fourth, noncommercial, government-sponsored net- 
work which will reach every possible community in 
the United States. I suggest he start his own personal 
lobby with Congress and the President to get the funds 
needed to launch this network and to program it prop- 
erly. | do not think it necessary to point out that the 
formation of and the legislation to establish this network 
must be such that it is completely removed from polit- 
ical control—even that of the President. I have noticed 
on recent news telecasts that the cameras record prac- 
tically every one of President Kennedy's sneezes—this 
since the Minow speech, and indicating fear and polit- 
ical domination by even our commercial networks. 

I should like to point out that this proposal for a 
government supported network is neither revolution- 


think I 


more television programming here and in other coun- 


ary nor untried. I have watched as much or 
tries as most persons in the United States, with viewing 
that goes back to 1927. 

Che quality of programming presented in England, 
France, Italy, and Germany by government-supported 


stations is very impressive. In England commercial 
stations compete directly with those owned by the gov- 
ernment-supported British 
(BBC). the 


large audiences—so also do the BBC stations. The pro- 


Broadcasting Corporation 


Though commercial stations command 
grams and presentations of each—commercial and gov- 
ernmental—vie with each other for audience, and the 
No— 


this is not a revolutionary nor a socialistic proposal. 


resulting presentations are better because of it. 


It is one that makes extremely good sense in view of 
our programming problems. Again, however, we need 
some sort of separate corporate organization like the 
BBC, which is completely removed from any political 
pressure. Publicly owned television is too strong a tool 
for any type of partisan political use. 

We are spending over $40 billion for defense, space 
projects, and maintenance of our arms establishment. 
I plead for some millions and for some men with guts 
the 
screen. This is a challenge to you, Mr. Minow; you 


to bring culture and information to television 
can’t leave it in the lap of the commercial broadcasters, 
and you can’t solve the problem through fear and pres- 
sure. The economics of the industry are against it. We 
need a completely independent government-sponsored 
television network, and we need it badly. The cost 
should run in the neighborhood of a few dollars per 
television set per year. And believe me, such a proposal 
makes much more sense than pay-television where the 
cost per set per year would be very high and the type 
of programming limited. 

Personally, I would like to stop crying about the 
poor programming on television. Instead, let us give 
the commercial networks a real run for their money 
with top-notch programming on a new government- 
supported independent network designed to satisfy the 
true needs of our children and the cultural and intel- 
lectual requirements of the country’s more discriminat- 
ing minorities. 
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Apple Grove 


Test Line 


Energized 


The Westinghouse—American Electric Power 
extra-high-voltage test line at Apple Grove, 
W. Va., was recently energized at 775 kv. The 
chief objectives as well as the physical features 

of this project are outlined. 
line at 


N extra-high-voltage test tansmission 


\pple Grove, W. Va., was energized on June 22, 

1961, at 775,000 volts. When the line was ener- 
gized, it marked the start of a 5-year research and test 
program to develop the information and experience 
needed to transmit large blocks of power at voltages 
up to 750 kv—more than twice the operating voltage of 
most commercial systems in this country today. 

The 750-kv project was announced last spring by 
American Electric Power Service Corporation and West- 
inghouse Electric Corporation, cosponsors of the pro- 
gram. The new test project will provide a continuation 
of the investigations begun by the two companies at 
Brilliant, Ohio, in 1946, when they built and operated 
the 500-kv Tidd test project. 

Other companies participating in the project are: 
American Bridge Division of United States Steel Corpo- 
ration; Armco Steel Corporation; Kaiser Aluminum 
and Chemical Corporation; Lapp Insulator Company, 
Inc.; Ohio Brass Company; and The Thomas & Betts 


Company, Inc. 


PRIME OBJECTIVES 

THE PRIME OBJECTIVE of the project is to obtain data 
on corona loss and radio-influence (RI) performance of 
conductors at a nominal voltage of 750 kv to determine 
technical and economic feasibility of transmitting large 
blocks of power at this extra-high voltage. The informa- 
tion and data accumulated over the 5-year test period 
are expected to provide the basis for design of future 
equipment for this extra-high-voltage range. 

Information on conductor size and configuration, in- 
sulators, spacers, bushings, connectors, hardware, and 
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Lineman on ladder is working with decoupler used to isolate 
the three lines for radio-influence measurements. The coupling 
capacitor has not yet been connected. 
structural data will be of value in determining line 
design. Operating experience with transformers, light- 
ning arresters, coupling capacitors, and line traps will 
help in the future design of terminal apparatus for 750- 


kv operation. 


PHYSICAL LAYOUT 


THE new test line is constructed on a possible future 
generating site for the Appalachian Power Company at 
Apple Grove, W. Va., about 25 Ohio 
River from Huntington. The Appalachian Power Com- 


miles up the 


pany is one of six operating companies in the American 


Electric Power system. 

The test line is connected to a tap-off of a double- 
circuit line between South Point, Ohio, and the Philip 
Sporn plant at Graham Station, W. Va. As shown in 
Fig. 1, the 138-kv tap feeds the test line through a 3-pole 
138 /750-ky 


transformer and then to a 750-kv bus structure. Origi- 


load-break disconnect switch to the auto- 
nating at the substation bus and extending from it are 
three 2,400-foot-long 3-phase lines, forming a “T.’’ Con- 
ductor sizes on the three line sections are all different. 
A control and instrument house is located in the 138-kv 
switchyard near the 138-kv load-break switch and 750-kv 
autotransformer. 

The entire 138-kv and 750-kv areas are fenced in; the 
single gate providing access to the 750-kv substation is 
interlocked with the 138-kv load-break switch so that 
the gate cannot be opened when the line is energized. 

Based on experience at Tidd and Leadville* and 





*This test line was built by Public Service (¢ ompany of Colorado in 1956 
A 4-year test program was completed in 1960 on the 10,000-foot-elevation 
line at voltages up to 500 kv. 
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other high-voltage projects, calculations were made to 
select the best conductor size for 750-kv operation. One 
of the three line sections uses conductors of 1.382-inch- 
diameter (1,272 MCM) steel-reinforced aluminum con- 
(ACSR),. 
conductor on all three phases: 1.196-inch-diameter (954 
MCM) ACSR. The 


tWOoO sizes 


ducto1 The second line section uses a smalle1 


third line uses a combination of the 
the two outer phases use the smaller cable; 


the center phase uses the 


larger, since this conductot1 


has greater voltage its surface. 


Lhe -phase 


four separate conductors on 18-inch centers comprise 


stress on 


lines use bundled conductors; that is, 


each phase. 


SPECIAL FEATURES OF THE LINE 


[wo special features of the line warrant particular 
attention: simultaheous indepefdent RI readings can 
be taken on each of the three lines; and since no load 
is supplied by the line, heating current is provided to 


simulate actual system operation. 
Simultaneo 


is Readings on All Three Line 


[fo permit simultaneous independent RI readings on 


Sections. 


each of the three lines, decouplers (blocking filters) fon 
RI frequencies have been installed between the three 
lines so that the interaction of the radio noise generated 
on one section will be minimized with respect to 
| Thus, RI 


three line sections are independent deter- 


on anothei measurements on 


minations, even though all three lines are fed from a 


common bus 


Heati ent To 


primary neea 


Simulate 


The 


for current is to keep the conductor 


{ctual Loading. 


slighty above ambient temperature in order to prevent 


condensation on the line, which generally increases the 
corona loss and radio noise generated. 

Load current is not ordinarily present on extra-high- 
voltage test lines. The Apple Grove project is unique in 
that a way was found to produce current in the test 
conductors without uneconomical power transmission, 

lo achieve this objective, the four conductors in each 
phase bundle are insulated from each other, connected 
in series, and then a current is circulated through the 
four conductors of each, phase by means of a trans- 
former located at the station end of each phase. A series 
capacitor is used with each transformer to maximize 
current, This arrangement keeps the conductors warm, 
as in normal use, with a minimum drain on the power 
system. Heating current thus circulated is equivalent 
to more than 1,000,000-kva load on each test line. 

However, the connection problem for all devices was 
complicated by the fact that each conductor in the 
bundle had to be isolated for 60-cycle current 
The method 
does not result in radio-frequency isolation between 


instead 
of being electrically tied to the others. 


conductors in a bundle, however, since bypass filters at 
the line terminals keep all conductors at the same po- 
tential for high-frequency currents. 


DATA ACCUMULATION 


[He Tests will be completely instrumented, using 


magnetic-tape data-logging equipment to allow maxi- 
mum analyzed. 


Effects of various atmospheric conditions will be assimi- 


information to be accumulated and 


lated into this data for proper statistical analysis. Com- 


parison of the Apple Grove data with that of previous 


high-voltage projects, such as the Leadville and Tidd 


lines and others, will allow evaluation of test pro- 


cedures, instrumentation, and verification of results. 








Fig. 1. The 750-kv Apple Grove test project. 
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Readings of about 50 test quantities on the line will 
be taken by the data logger and recarded every 20 
minutes. Whenever test readings fall outside predeter- 
mined limits, the data logger will scan and record read- 


ings every 2 minutes until the values fall back into 


line. 
will include relative 


Readings taken temperature, 


humidity, air pressure, wind direction and velocity, 
radio influence, corona loss, rainfall, and air contamina- 


tion. 


RI Measurements. Six instrument houses are located 
at the approximate mid-point under each of the three 
take RI 
100 


200 


line sections. Used to measurements, three 


the 
the 


under each line are located feet from center 


phase; the other three are feet from cente) 
phase. 

Ihe three meters in each group are all of different 
design and are based on three different theories of RI 
One 


mete 


characteristics is the well-known Stoddart 


meter; 


the Griscom and Trebby meter are recent de- 
signs. Simultaneous readings will be taken on all three 
to permit evaluation and comparison of the instruments 
and data. 


tak- 


ing line RI measurements, three additional meters are 


In addition to these 18 instrument locations for 


located about 500 feet away from the lines to measure 
ambient radio effects, whether from radio transmitters 
or atmospherics (lightning). 

The Fiberglas RI instrument houses are about 6 feet 
square and 7 feet high to the ridgepole. 


Corona-Loss Measurements. Corona-loss wattmeters 


are located in each phase of each test line. They record 


the energy loss by using the voltage from a one-turn tap 





Bundle spacers con- 
sist of single stainless 
steel wire stranded 
upon itself in a flex- 
ible loop, with con- 
ductor clamps at 90- 
degree intervals. The 
located 
at 250-foot intervals 


along the 


spacers are 


span to 
maintain conductors 
in an 18-inch-square 


configuration. 
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The 138/750-kv supplies 750 kv for line 


substation. At top right is decoupler for isolating the three line sections 


transformer at left into 


from each other for RI noise. The coupling capacitor to ground has 
been temporarily removed. 


at the high-voltage end of the 750-kv transformer wind- 
ing, and the in-phase component of current into the test 
lines. The corona-loss measuring equipment is neces- 


sarily mounted at a location which is at a high po- 
tential with respect to ground. An ultrasonic beam is 
used to link the measurement site with the grounded 


data-logging equipment. 


Contamination Readings. Two devices are used to 


measure air contamination. One is a conventional 
smoke photometer, which indicates the amount of dirt 
and other particles in the air by measuring the pro- 
portionate diffusion of light caused by these particles. 
The other is a new device which uses a high-voltage rod. 
Dirt particles in the air approaching this rod cause 
breakdown of the air in its vicinity. The amount of 
resulting RI noise can be measured and compared with 


the amount in the test lines. 





After September 1, 1961, our new address, 
at the United Engineering Center, will be 
345 East 47th Street 
New York 17, N. Y. 

Telephone: Plaza 2-6800 
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OERSTED 


and the Discovery of Electromagnetism 


Part Ill 


BERN DIBNER 


FELLOW AIEE 


This is the third article of the series on the con- 
tributions of Oersted and his contemporaries to 
electrical science. 


Oersted continued his experiments and published 
the accumulating results in several journals. In the 
very journal (Schweigger’s) that first carried the text 
of Oersted’s announcement, there had appeared, a few 
pages farther on, additional experiments under the title 
New 


magnetic effect of a conducting wire depended on the 


Electro-Magnetic Research.” It revealed that the 


quantity” of electricity and not on its “tension” and 


that thus, a battery with larger plates would be more et 


fective than one with small plates; that a suspended 
] 


} 
crosea 


current-carrying loop might be turned by a mag 


net, and that such a loop had a north end and a south 


nd, just like a magnet. This addendum may well be 


considered as a supplement to the original communi- 


cell 


holding the electrolyte and immersing a zinc plate of 


cation. By using a consisting of a copper vessel 


100-square-inch surface, Oersted was able to observe a 


effect at a distance of 3 feet. 


magnctie 


Once Odcersted’s discovery was exposed to the ana- 


] 


il minds of his fellow experimenters, a flood of 
new mterpretations, modified procedures and involved 


theories was advanced by many experimenters who 


] 
were ready 


to treat their own work as though it were 
the prime discovery itself. Faraday attempted to bring 


some orde) the mounting number of fresh an 


Into 


nouncements and reports of discoveries in the eight 


months following Oersted’s disclosure. He gave cleat 


and full credit to Oersted for his discovery, but even 


Faraday’s voice was dimmed by the many new an- 


nouncements and claims of the early 1820s. Some were 


ready to ride the bandwagon, others were ready to label 
Oersted’s discovery just a lucky accident. Recognition 


of the importance ol Oersted’s discovery was spontan- 


eous and was immediately followed by a shower of con- 


eratulations, honors, and awards. He was elected to 


fellowship in many learned societies and the Royal 


art III in a serialization, in four parts, of the book of 


published by the Burndy Library, Norwalk, Conn 


chairman of the board, Burndy Corporation, Norwalk 
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Society of London awarded him the Copley Medal; 
the Institut de France presented him with a prize of 
3,000 gold francs, a prize similar to that presented to 
Davy for his discoveries in electrochemistry. 


AMPERE’S ELECTRODYNAMICS 

Less THAN TWO MONTHS alter the publication date 
of Oersted’s announcement, news of his discovery had 
reached Paris via Geneva, where Prof. de la Rive re- 
peated the Oersted experiment. This announcement 
occurred at a meeting of the Institut de France at a 
session held on Monday, September 11, 1820, at which 
André-Marie Ampére (1775-1836), professor of mathe- 
matics at the Ecole Polytechnique, was present to listen 
to the announcement made by Arago. Ampere recog- 
nized the importance of the description of Oersted’s 
experiment and 7 days later presented a paper at the 
\cadémie des Sciences in which he mathematically ana- 
lyzed Oersted’s work and added some clarifying experi- 
ments of his own to prove that an electric current was 
capable of creating a full and true magnetic field. The 
positive position of a magnetic needle in its relation 
to an electric current was here first specified. This was 
then extended to conductors having spiral or helical 
shapes, indicating the cumulative values of the mag- 
netic forces. Ampére then generalized a theory by which 
he analyzed the electromagnetic forces circulating with- 
in a magnetic molecule as the basis of its magnetic 
property. Philosophers thereby grasped the deep sig- 
nificance of providing man with a means of fashioning 
magnetic fields without dependence on lodestones or 
steel bars, for an easily controlled electric current now 
provided an even stronger form of magnet, as shown 
by Ampére. With this demonstration Ampére had made 
the great leap forward for he showed that not only 
could an electric current influence a magnet but it was 
in itself capable of producing magnetism. He showed, 
further, that two solenoids carrying currents behaved 
like true magnets in polar attraction and repulsion. 
Until then only the lodestone was held to be the source 
of magnetic power. A new and more powerful agency 
for creating magnetism had thus been discovered. By 
mathematical analysis Ampére predicted electrody- 
namic behavior, subsequently proved by experiment. 

It was pointed out that what Newton had done for 
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gravity, and Coulomb for electrostatics, Ampére had 
now described and charted for electrodynamics. 
Arago, like Seebeck, was at the first reports skeptical 
of the Oersted claims but then was prompted to remark 
that “the vast field of physical science perhaps never 
presented so brilliant a discovery, conceived, verified 
and completed with such rapidity.” The able Faraday 
commented, “It is full of important matter and con- 


tains in few number of 


words, the results of a great 
observations; and with his second paper, comprises a 
very large part of the facts, that are as yet known relat- 
ing to the subject” and “His constancy in the pursuit 
of his subject, both by reasoning and experiment, was 
well 1819-1820 by 


covery of a fact of which not a single person beside 


rewarded in the winter of the dis- 


himself had the slightest suspicion; but which, when 


once known, instantly drew the attention of all who 
were able to appreciate its importance and value.” To 
this Ampére added, “M. Oersted has forever attached 
+ his 


professor has opened, by his great discovery, a new 


his name to a new epoch. learned Danish 


approach for physical research.” Investigators every- 


where soon busied themselves with the extension of 


magnetism to combined electrical and chemical experi- 
ments. 

Experiments by Ampére had disclosed that when elec- 
tric currents were passed in the same direction through 
two parallel wires free to move, they caused mutual 
attraction; if the currents flowed in opposite directions, 
they repelled one another. These observations pro- 
(The 
law is credited to Oersted and is to the effect that an 
field 
the flow of the electric current.) Ampére determined 


vided the second law of electromagnetism. first 


electric current generates a magnetic circular to 
the rules for relating the direction of flow of a current 
in a wire to the direction in which an adjoining com- 
pass needle would point, and illustrated it by a simple 
means so that it could be memorized. If, he stated, one 
were to imagine a little manikin (called a “bon homme 
d’Ampére” by his colleagues) to swim in the direction 
of the current and to face the needle, then the north 
pole of the needle would be the direction of the left arm 
and the south pole that of the right arm. The point- 


ing of the needle could thereby be predicted and thus 


the experimenter acquired command of an additional 
set of electrophysical relationships with which to work. 
He further determined that the force of the attraction 
or repulsion between current-carrying parallel wires 
would be directly proportional to the strength of the 
current and inversely proportional to the square of 
the distance between the wires. Twisting the wire into 
a helical form, or solenoid, and having a current flow 
through it caused it to behave like a magnet having 
a north pole at one end and a south pole at the other. 
If such a coil were to be freely suspended and still 
carry current, it would pivot so that its magnetic field 
would align itself with the field of the earth’s magne- 
tism and so duplicate the behavior of a compass needle. 

Ampére was led to the hypothesis that terrestrial 
currents of electricity circulating from east to west 
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Gian Domenico Romagnosi, jurist and physicist, performed an ex- 
periment with a voltaic cell and magnetic compass. His work, if 


continued, might have led to the discovery of electromagnetism. 


about the earth might be responsible for its magnetic 
field. From this came Ampére’s proposal for the con- 
struction of an astatic galvanometer to negate the stray 
magnetism in the measurement of an electric current. 
Ampére repeated, on October 2, 1820, the suggestion 
made by Laplace that the response of a magnetic needle 
to a current-carrying wire could be made the principle 
of an electromagnetic telegraph. One had simply to 
identify a needle with a letter and by energizing the 
wire adjacent to a particular needle, the desired letter 
could be so indicated. The theory was good, but the 
practice, as in the case of the Soemmering chemical 
telegraph, never became practical because of the com- 
plexity of wires. 

The first practical application of Oersted’s discovery 
was made by Johann S. C. Schweigger, a chemist of 
Halle, who announced on September 16, 1820, his im- 
which he 


provement of a galvanomagnetic indicator 


called a “multiplier.” This consisted of a coil of in- 
sulated wire of several turns about a magnetic needle. 
It was found to indicate quantitatively the magnetic 
force generated by the amount of current flowing in 
the coil. Schweigger had also observed that the deflect- 
ing power on the needle was increased by increasing 
the number of turns. Dr. Thomas J. Seebeck (1770- 
1831) experimenting with this indicator (or galvanom- 
eter) came to the conclusion that the effective power 
of a current flowing in a coil was not directly dependent 
on the number of turns because increasing the number 
of turns increased the length, and therefore the resist- 
ance, of the wire and decreased the resulting conductive 
power. The first electrical measuring instrument, based 
on the new electromagnetic force, was thus created. 
During 1820 Davy had noticed that iron filings had 
adhered to a current-carrying wire to form a mass of 
ten or twelve times the thickness of the conductor. The 
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Romagnosi’s experiment with the influence of a voltaic pile 
on a magnetic needle was interpreted by Govi (1869) as 
an electrostatic rather than an electromagnetic effect. 


same phenomenon was observed by Arago and Seebeck 


forms, filings, soft iron, and steel 


They diff- 
cult to magnetize permanently but the steel ones re- 


in differing using 


needles. found that the soft iron ones were 


tained their magnetism permanently. 


ROMAGNOSI AND MOJON 


As EARLY as 1774 the Academy of Bavaria had offered 
prize for the best dissertation in answer to the ques- 
the r¢ 


tion “‘Is a real and physical analogy between 


Prof. J. H. 
of Holland replied, in conclusion, that the similarities 


electric and magnetic forces?” van Swinden 


were entirely superficial and that the two forces were 
kinds. 
Professors Steighlehne1 


essentially of different A contrary position was 


taken by and Hubner in 1773 
and 1780 that such related forces must have their origin 
in a single 


agent. The full resolution of the question 


continues into our own time, 

Iwo years alter the voltaic pile had been announced, 
there appeared a letter in the Gazzetta di Trento, Italy, 
1802, in 
1835) a local jurist and amateur physicist 


ol Trento and the 


on August 3, which Gian Domenico Romag- 


nosi (176 
university at Parma, described an 
electrical experiment that he had performed. Romag- 
nosi’s read: 


account, in translation, 


The Counsellor, Gian 
this city, known to the republic of letters by his learned 
productions, hastens to communicate to the physicists 
of Europe an experiment showing the action of the gal- 
vanic fluid on magnetism. 

“Having constructed a voltaic pile, of thin discs of 
copper and zinc, separated by flannel soaked in a solu- 


tion of sal-ammoniac, he attached to one of the poles 


one end of a silver chain, the other end of which passed 
through a short glass tube, and terminated in a silver 
knob. 
box, placed it on a glass stand, removed its glass cover, 


This being done, he took an ordinary compass- 


and touched one end of the needle with the silver knob, 
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Domenico de Romagnosi of 


which he took care to hold by its glass envelope. After 
the needle was observed to take 
it remained, 


a few seconds’ contact, 
even alter the 
removal of the knob, A fresh application of the knob 
a still deflection of the needle, which 


was always observed to remain in the position to which 


up a new position, where 


caused further 
it was last deflected, as if its polarity were altogether 
destroyed. 

Romagnosi took 
the compass-box between his fingers and thumbs, and 


“In order to restore this polarity, 


The needle then re- 
turned to its original position, not all at once, but little 


held it steadily for some seconds. 


by little, advancing like the minute or seconds hand of 
a clock. 

“These experiments were made in the month of May, 
and repeated in the presence of a few spectators, when 
the effect was obtained without trouble and at a very 
sensible distance.” 


Romagnosi did not subsequently expand on the ex- 


periment nor draw any general conclusions from it, 


thus missing the chance of discovering electromagne- 


tism. Benedetto Mojon of Genoa also reported an ex- 
periment in 1804 in which he placed steel needles in 
a circuit of a voltaic battery and let them remain there 
for many days. Mojon observed that the needles were 


Like Ro- 


magnosi, Mojon did not expand on the experiment and 


magnetized when removed from the circuit. 


also drew no basic conclusions. Romagnosi, who died in 
1835, never claimed priority over Oersted in the 15 
years subsequent to the announcement on electromag: 
netism in 1820 by the latter. 

Obscure as the Romagnosi notice in the Gazzetta was, 
it was shortly picked up and repeated in two books 
1804 Gio- 


a nephew of Galvani, pub- 


by authors of considerable prominence. In 
vanni Aldini (1762-1834), 
lished a large quarto of nearly 400 pages (dedicated to 
he alluded to the 
galvanic circuit by 


Napoleon) in which, on page 191, 
supped magnetic influence of a 
stating, ““This new property of galvanism has been con- 
firmed by M. Romanesi, a physicist of Trent, who has 
observed that galvanism produces a declination of the 
magnetic needle.” 

On page 338 of Aldini’s book an addendum of two 
and a half pages reviewed the relationship of electricity 
and magnetism which, he then pointed out, one already 
knew. The beautiful experiments of d’AEpinus, van 
Swinden, Cavallo, and Coulomb proved the close con- 
nection that existed between the two fluids. Lightning 
in striking a ship had been known to change the mag- 
netic poles which demonstrated the 
influence of electricity on magnetism. “I have believed 
it expedient to expose this last principle to the action 
promised Aldini. He then de- 
scribed how he used a pile of 40 disks of copper and 


of the compass, 


of Galvanic apparatus,” 


an equal number of zinc, each being 3 inches in diam- 
eter but having a central hole 114 inches in diameter 
so as to form a pile that had a hollow core. Into this 
he could insert steel needles to see if they could be- 
come magnetized, or to change the polarity of other 
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needles already magnetized. But results were so weak 
that he did not dare draw a single decisive conclusion 
from them. They were a little more satisfactory when 
he left the needles exposed for a very long time to the 
current of a strong pile. Oxidation and the continued 
changing of soiled parts of the equipment prevented 
him from arriving at any definite conclusions. He then 
related how M. Mojon placed fine sewing needles 2 
inches long horizontally between the terminals of a 
battery of a hundred cups where they remained for 
20 days. These became oxidized but also magnetized 
with sensitive polarity. He then referred to the proce- 
dure of magnetizing by means of galvanism as had al- 
ready been established by “Romanesi,” who had caused 
a magnetic needle to decline by the application of cur- 
rent from a voltaic pile. Franklin had magnetized nee- 
dles by using the discharge of four Leyden jars, as re- 
ported by Priestley in 1767. 

The second popular work on galvanism was that of 
Prof. Joseph Izarn which also appeared in Paris in 
1804. This included instructions given for magnetizing 
Trento and 


needles as proposed by Romagnosi of 


Mojon of Genoa. Under the headings Preparation, 
Usage, and Effects, the procedure was made clear. The 
third paragraph reads: “Effects—According to the ob- 
servations of Romagnési, physicist of Trent, a needle 
already magnetized and which one thus submits to the 
galvanic current, shows a declination; and according to 


those of J. Mojon, a learned chemist of Genoa, the 


needles not magnetized acquire by this means a sort of 


magnetic polarity.” This book was among those that 
were required, by order, to be placed in the library of 
every lycée in France. 

A study Hamel of St. 


Petersburg as to the failure of both Dr. Soemmering 


was made by Dr. Joseph J. 


and Baron Schilling to take note of the description of 
Romagnosi’s important discovery, as reported in the 
books. Dr. that 
Schilling returned to Munich in 1815, he communicated 


above two Hamel concluded when 


with Soemmering about the book by Izarn. Hamel also 
reported seeing a note from Soemmering indicating 
that he had read the treatise with attention. However, 
both investigators failed to grasp the practical implica- 
tions of the note on Romagnosi and Mojon. 

To some it appears that even the announcement of 
Oersted’s discovery need not necessarily have led di- 
rectly to the development of the electromagnet and 
electromagnetic telegraphy, for the contributions of 


Schweigger, Ampére, Arago, Sturgeon, Henry, and 


Morse seemed essential additional contributions. Dr. 


Hamel had Co- 


penhagen,. had directed the attention of the scientific 


added: “Hans Christian Oersted, at 
world, much more effectually than Romagnosi in Italy 
had done, to the fact that the magnetic needle deflects, 


when a galvanic current comes near it.”” The conclusion 


g 
is therefore drawn that Romagnosi’s observation was 
not thoroughly investigated, but was inadequately re- 
ported and made at a time when the world of science 
seemed unprepared to appreciate the vast significance 
of his observation or to apply it as was done immedi- 
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ately after the Oersted announcement. Like the parable 
of the seed, the one was an early sowing that fell upon 
a stony place, the other made in the full spring and 
falling on rich soil, took root and flowered. Oersted’s 
love of the world of nature and his broad interests in 
science and philosophy tended to guide him to unt- 
fying forces and common laws binding related phenom- 
ena. 

It must also be noted that a basic difference existed 
between a circuit similar to one constructed by Mojon 
in which an iron needle was inserted in the circuit and 
found to become magnetized, and that of Oersted, in 
which the needle was near, but net in the electric cir- 
cuit. One (even if clearly understood) does not lead to 
the other. In fact, a contrary effect was reported by 
Oersted in his article on ““Thermo-Electricity,” men- 
tioned previously, in which a Mr. Hill of Lund, Swe- 
den, found that when a discharge passed along a mag- 
netic needle, all its magnetism was destroyed. Oersted’s 
was obviously an independent and basically different 
approach, one that led directly to the recognition and 
formulation of the laws of electromagnetism. 

Hamel also examined the question of whether Oer- 
sted might already have known of Romagnosi’s account. 
While it was true that 
1802 and 1803 and in contact with Aldini through 


Oersted had been in Paris in 
correspondence, yet would he have waited 18 years to 
repeat the electromagnetic experiment, let alone ex- 
pand on it, or chance someone else’s announcement of 
that Oer- 
sted’s generous, open, and upright character must pre- 


so vital a combination? Besides, it is noted 
clude any such deviousness, although Hamel did wish 
that, ‘“‘“on making known his own observations, he had 
just said a word about Romagnosi as pioneer in the 
field on which he became loaded with laurels.”” Hamel 
was indeed generous, but not as understanding as Govi. 
Dr. Hamel spoke with considerable authority because 


he was personally acquainted with Oersted, Schweig- 


TeN0 TOK B 3@MIW, MO*KHO 60 OOSACHATS VTOT ONNIT. JTO # CHe- 
gaa -cooteyectseHHak Pomanbo3am Santegecka B 1859 r., HO, He 








Puc. 1 


OrpaHHwHpaACh pa3sbACHeHHeM MpmpeyenHoii HAMM 3aMeTKH, OH 
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The continuing interest in the Romagnosi experiment is repre- 
sented in a recent study of Prof. Olga Lezhneva of the USSR 
Academy of Sciences on the early history of electromagnetism. 
It is supposed that grounding through the experimenter's body 
might have completed the circuit and permitted the flow of 
enough current to affect the needle. 
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The Seebeck effect resulted when one end of a couple consisting of two 


joined dissimilar metals (here, bismuth and copper) was 


heated. An electric current, as manifested by the rotated needle, was generated. An opposite condition, the Peltier effect, was created 


when an electric current was passed through two joined, dissimilar metals (here, iron and copper) thereby warming the junction, or 


cooling it when the current flow was reversed. These discoveries of nearly a century ago are once again under investigation. 


ger, Ampére, Arago, Soemmering, Schilling, and other 


founders of electromagnetic science and_ telegraphic 


practices, 


\PPLIED 
SCHILLING 


1823 


ELECTROMAGNETISM 


reduced the telegraphic problem in 
to an installation in St. Petersburg of an electro- 
magnetic telegraph apparatus employing five galva- 
nometer needles, each having its own independent gal- 
vanic circuit. By introducing the ingenious expedient 
of causing each needle to move either positively or 
negatively, by resorting to a reversal of currents and 
combining two or more of the signals, a great simpli- 
fication of the alphabet was possible. This apparatus 
was exhibited to the Emperor Alexander I shortly be- 
fore his death in 1825. 

In early February 1823, Oersted was in Paris where 
he spent much time with Ampére, Arago, Fresnel and 


Fourier. Whilk 


covery made by Seebeck of the Roval Academy in Ber- 


there, announcement arrived of the dis- 


lin in which a plate of copper and one of bismuth, 
when pressed together by a finger at one end, produced 
a deflection on a galvanometer connected to the othe 
end of the couple. Oersted immediately saw in this an 
additional bridge joining differing kinds of physical 
forces, He then began a series of experiments in which 
he found that a combination of bismuth and antimony 


gave 


improved results. He and Baron Fourier there- 


upon proposed that a multiplication of alternate strips 
of bismuth and antimony be joined into a ring so that 


heat could be applied at every second junction, leaving 
the first 


junction at room temperature; cooling the 


second with ice 


seemed to produce an even stronget 
electrical effect. Combining the heating at one end and 
cooling at the other caused the compass to deflect 60 
degrees. This would parallel the assembly, and _ there- 
fore the effects, of plates forming a voltaic pile. Oersted 
the currents 


so generated and published the results in a joint com- 


proposed the name “thermo-electric” for 
munication with Fourier in the Annales de Chimie et 


586 


Dibner—Oersted 


Physique, vol. xxu, Paris, 1823. Jean Peltier demon- 
strated in 1834 that the passage of an electric current 
through two joined dissimilar metals created or ab- 
sorbed heat at the juncture, depending on the direction 
of current flow. 

Oersted’s contribution to the separation of aluminum 
was communicated in mid-February 1825 to the Royal 
Society of Sciences. In this he reported success in pro- 
curing a compound of chlorine and the combustible 
portion of alumina to which he had applied hydrogen. 
Over a mixture of carbon and pure alumina, which 
was heated to incandescence in a china tube, Oersted 
passed dry chlorine. Oxygen was emitted and aluminum 
chloride formed. This was quickly heated with potas- 
sium amalgam which decomposed into potassium 
chloride and aluminum amalgam. Distillation with- 
out admitting air produced metallic aluminum, a sam- 
ple of which he showed in April to the Society of 
Sciences. A report on this appeared in Poggendorff's 
Annalen der Physik. In spite of this, credit for the ini- 
tial production of aluminum is generally ascribed to 
Wohler, whose paper was published in 1827. In this 
he indicated that he had read of Oersted’s experiments, 
but the clearer account by Wéhler fixed the latter's 


method more definitely in men’s minds. 


(The concluding article of the series will appear in the 
September issue.) 
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345 East 47th Street 
New York 17, N. Y. 
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On Quantity Algebra and Rationalization 


H. CASTELLIZ 


An analysis of the fundamental concepts of the 
quantity calculus is attempted in order to answer 
the controversial question whether rationaliza- 
tion of electromagnetic equations is to be under- 
stood as a change of units or of quantities. It re- 
veals that, from any point of view, the question 
can be answered only in the first sense. 


HE recommendation of the International Electro- 
technical Commission in 1950 to use the rational- 
ized form of the electromagnetic equations has 
stimulated an extensive discussion on the subject of 
rationalization which, among other things, led to the 
question of whether rationalization is to be understood 
as a change of units or as a change of quantities. There 
appear to be two contradicting answers to this question, 
S. Silsbee! 


described 


depending on the viewpoint. F. gave a 


clear picture of the situation and the two 
aspects as the “‘classical’’ and the “modern” approach. 
However, it seems to the author that the apparent “par- 
adox’’? can be resolved by a careful analysis of the fun- 
damentals. 

The present study considers the process of devising a 
system of physical (or geometrical) equations and _at- 
tempts to call attention to the critical steps. It uses very 
elementary geometrical examples for the purpose of il- 
lustration. The application to the actual problem is so 
obvious that it is treated in the summary. 

We assume that all physical quantities under consid- 
eration lend themselves to linear measurements. This 
presupposes that it is possible to determine physically 
how often a sample A’ of a quantity is “contained” in 


A of 
how many identical samples A’ are to be combined to 


another sample the same kind (‘“dimension’’) or 


give the same effect as the sample A. The resulting pure 


number n can be called the “ratio’”’ A/A’ of the samples 


but this fraction means a physical operation (measure- 
ment) rather than a mathematical one. The symbols A 


, 


and A’ are understood to represent the actual samples 


(quantities) and are not numbers, nor do they have 
any reference to numbers or units, as yet.* In this 
sense only can the result of a measurement be expressed 
in an equation 


(1) 


A special article recommended by the Applied Mathematics Subcommittee 
of the AIEE Basic Sciences Committee 


H. Castelliz is with EMI-Cossor Electronics, Ltd., Dartmouth, N. S., 


Canada. 


*The same applies, in principle, to geometrical quantities, even though 
laws in geometry are not derived by physical measurement but by mathe 
matical reasoning. Length, area, and volume have, a priori, nothing at 
all to do with numbers. 
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It is, therefore, a priori, not logically legitimate to 
combine quantities in mathematical equations in other 
ways than in fractions such as the above. A priori, 
there is no sense in multiplying, for instance, current 
into time, etc.; and no logical or mathematical con- 
sideration can prove that an area actually is the prod- 
uct of two lengths. 

At this stage we are able to formulate the physical 
and geometrical laws merely in the form of proportions; 
for example, we state that the area of a rectangle is pro- 


portional to its length and its width, which we write 


(2) 


Here the symbols refer to the respective quantities of 
any two sample rectangles, say R and R’. 
Obviously, equation 2 also applies to any other geo- 


metrical figure, e.g., to two triangles or to two ellipses, 
etc., whereby the symbols x, y, x’, y’ may refer to certain 
characteristic lengths of the figures. Of course, we can 
also establish the law that, for example, the areas of an 
ellipse and its circumscribed rectangle stand in the ratio 
of 2:4. 

The form of proportions would actually be sufficient 
to describe all geometrical and physical laws. It is, how- 
ever, much convenient them in the 


more to express 


form of the conventional equations. To achieve this, 
it is necessary to refer all proportions in a given system 
introduction of 


to one general standard. This is the 


units. Two decisions have to be made: first, we select 
one type of figure (to continue our example of the geo- 
metrical system) as basic to our system; second, we select 
a certain sample of this type of figure as standard and 
lengths and its area as units. 


define its characteristic 


For this type of figure we can now write 


a q ; 

ia] a a (3) 
where the square brackets indicate the sample quanti- 
ties selected as units. 

We may call the chosen type of figure the “defini- 
tional figure’’ for the system. In physical applications 
we would rather refer to a “definitional phenomenon.” 
(For instance, the phenomenon that a force acting upon 
a mass produces an acceleration in proportion to the 
former and to the inverse of the latter is a definitional 
phenomenon in the cgs and Giorgi system of mechanics.) 

The special circumstances present in the one sample 
of the definitional phenomenon (or figure) which we 
use to define the units can be called “definitional cir- 
cumstances.”” For example, the mass of | gram and the 
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acceleration of 1 cm/sec? are the definitional circum- 
stances which define the unit of force in the cgs system. 


Units that they 


appear together as elements of a definitional phenome- 


which are connected in this way so 


non under the definitional circumstances usually 


are 
called “coherent” in the system determined by the defi- 
nitional phenomenon. 

If, as is customary, we choose as a definitional figure 
for Euclidean geometry, the rectangle and as charac- 
teristic lengths its sides, and if we define the unit length 
in either that a 
square of side unity has, per definition, the area unity. 
So we 


direction to be the same, we will say 


have 


(4) 


For other figures we have now to introduce a numer- 


ical constant; e.g., we have to write 


for ellipses 


ana so on. 


Equations such as 4, 5, etc. are virtually “measure equa- 


[/], ete. 


numbers and stand for the measure of the respective 


tions.” The fractions a/{a], x represent pure 
quantities. They may be replaced by symbols represen- 


ting those measures, e.g., in the usual way 


(6) 


Here the 


his measure equations and a system of coherent units 


‘classicist’’!-? is at his goal. He has derived 


matching the equations. However, the “modernist” will 
carry on with us.) 

It follows from the foregoing discussion that it would 
be, a priori, meaningless to develop equations such as 
2, Dd 


nominators. (And this is the reason why the “‘classicist”’ 


and 5 by multiplying the numerators and de- 


refuses to follow further.) 


Nevertheless, one can postulate the right for such a 


procedure and define the meaning of the resulting prod- 
ucts of quantities and units.* 


Ihe following two steps are necessary: 


|. We postulate the quantity equation in principle. 


To this end, we define the meaning of the product 


of the numerators. In our example we define that the 
product length times length be an area. 


) 


2. We postulate that the quantity equations be of the 


same form as_ the 


corresponding measure equations 
with coherent units; that is to say, we require that the 
factor 


numerical should remain unchanged. To this 


end we define a unit equation in such a way that the 
denominators in equations 4 and 5 will cancel. This 
means we 


have to define the connection between units 


as a pure power product without numerical factor. In 
oul 


case, we define 


* The 
Cc. H 


mathematical legitimacy of such definitions has been treated by 
Page.* 


588 


Castelliz—Quantity Algebra 


[d}? (7) 


_ 


Now we can proceed and substitute equation 7 into 


equations 4 and 5, and obtain the quantity equations 


for the rectangle (8) 
for the ellipse 


and so on. 

With the attainment of the quantity equations we 
have freed ourselves of the restriction to special units. 
However, the equations are not independent of the 
system used for their derivation, namely the definitional 
phenomena or figures. This fact requires attention. 

We could have chosen as the definitional figure, with 
absolutely the same right, any other geometrical figure, 
e.g. (to deal with an instructive example noted by Sils- 
bee'), the ellipse. This means we would have based our 
system on a unit of area equal to the area of a circle 
with diameter unity. These units, of course, would be 
equally coherent, within their system. 

In this system the equations would read: 


y ; 
mT for the ellipse 


x y 


7 for the rectangle 


The unit equation would again be 


= [I]? (7a) 


and the quantity equations, of the same form as the 


measure equations: 


ry for the ellipse 


(8a) 


for the circle 


for the rectangle 


and so on. 

No difficulty would arise from the use of such a “non- 
rational” geometry. But if this system had been intro- 
duced in the early days of mathematics, we would 
read the symbol x? as “x circled” rather than as “x 
squared.” 

We see that the unit equation 7 or 7a, in itself does 
not include a definition of the actual magnitude of the 
derived unit. The symbol cm? does not say for how 
large an area it stands. This is determined solely by the 
choice of the definitional figure. 

The “modernist,” therefore, if he correctly under- 
stands his principles, will not conc lude from the identj- 
ty of the unit equation in both the rational and the 
nonrational system that the units are not affected by 
choice of the system. Nor will he proceed by combining 
equation 8 for a rectangle in the rational form (sub- 


script 7) 


a, xy 
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and equation 9a for the same rectangle in the non- 
rational (n) form 


which would mean that the quantities of area are dif- 
ferent in the two cases. Such an argumentation would 
be erroneous because equations 8 and 9a belong to two 
different systems which are based on mutually exclu- 
sive definitions and are, therefore, incompatible. Con- 
sequently, these equations must not be combined. (Afte1 
all, the rectangle has only one area and it seems neither 
necessary nor useful to define an “abstract” area which 
would depend on the way we make our measure system.) 

This simple geometrical example was chosen because 
it is very illustrative. It showed precisely the points 
where, in the device of a system, voluntary decisions are 
necessary and possible. These very points have in the 
past often been overlooked,* and the decisions have 
been made instinctively. The systems in use became so 
deeply rooted that they seemed to be not merely the 
obvious but, in most cases, the only possible choice 
The hidden problems did not become evident until, in 
the theory of electromagnetism, the classical systems 


proved impractical. 


SUMMARY AND CONCLUSION 


THE sTeps necessary to define a system of quantity 
equations and the derived coherent units may be sum- 
marized as follows: 


1. Given are physical phenomena and laws which we 
can mathematically describe by proportions where the 
symbols stand for quantities and the fractions represent 
measurements. For example, 

a. A current 7, in a long cylindrical coil produces 
a magnetic field H, in proportion to the current and 
inverse to the spacing s of the turns: 


b. A current in a circular arc produces, in the cen- 
ter of the arc, a magnetic field in proportion to the 
current, to the angle of the arc @ and inverse to the 
radius, r: 


F. la / 


aaa 


r 
—— > - = 
r 


(Symbols with and without “prime” refer to any two 
samples of the same phenomenon, in each case. Sub- 
scripts c and a refer to coil and arc, respectively.) 


*There are even “proofs” in the literaturet that coherent units can only 
be defined in Cartesian co-ordinates and rational systems 
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2. The introduction of standards (units) by 


a. Choice of certain phenomena o1 configurations 
out of the system of laws as definitional phenomena ot 
configurations. These must be independent and their 
number is determined by the number of derived units 
to be defined. For example, for the definition of the 
field 


chooses the law la in the preceding section, the non- 


unit of magnetic strength, the rational system 


rational one the law Ib. Because these laws are not 
independent, the two choices exclude one another. 

b. Choice of a certain sample of each definitional 
phenomenon as definitional circumstances and defini 
tion of the quantities there present as units. For ex- 


“The field 


strength is present ina long coil of pitch | meter when 


ample, in the rational system: unit of 


carrying a current of | ampere.” In the nonrational 


I he 


center of an arc of | 


system: unit of field strength is present in the 


radian and | meter radius, carry- 


ing a current of | ampere.” 


3. Rewriting the system of proportions in terms of 
these units leads to the system of measure equations. 


For the rational system, 


H 7 S H, 1 la ¢ 


[H amp meter * [H], 


tr amp radian 
For the nonrational system, 


H, la ¢ r 


{H], amp radian 


H 1 5 


meter H}, 


T 


amp meter 


(Subscripts r and n indicate rational and nonrational, 
respectively. The denominators may be omitted if the 
symbols in the numerators are understood to mean 
measures rather than quantities. This leads to the con- 
ventional form of the measure equation with coherent 
units.) 

1. The postulate of the quantity equation and the 


introduction of definitions as required: 


a. Definition of the meaning of the power product 
of quantities as required by the respective equations; 
e.g., “The quotient current over length is per definition 
a magnetic field strength.” 

b. Definition of the derived unit as a pure power 
product of basic or previously defined units, according 
to 4a, without numerical factor; e.g., 

For the rational system, 


[H], amp 


meter 
For the nonrational system, 


[H], = amp/ meter 


The result is the quantity equation of identical form 
with the measure equation in step 3; Le., 
Rational: 


Rash, 


§ 


*Equations written in this manner were, to the author’s knowledge, first 
introduced by J. Wallot 
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Nonrational: 


H, = 44% — 
Ss 
It has been shown that emphasis is necessary in step 


2a because the choice it includes has not been ade- 
quately recognized in the past. It is this step which 
essentially determines the form of the system of equa- 
tions and the magnitude of the derived units. 

The unit symbol or “abstract” unit (e.g., amp/meter, 
step 4b) is virtually only a reference to the dimensional 
relation and to the fundamental units. It gives no indi- 
cation of the magnitude of the unit, unless the system 


is specified by 2a, 


It is concluded that from both the classical and the 
quantity algebra viewpoint, only units are affected by 
rationalization and not quantities. 
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A New Kind of Tachometer 


W. H. MIDDENDORF 
MEMBER AIEI 


The simple speed-indicating device described 
possesses low inertia, low friction, no residual 
output at zero speed, and a d-c output voltage 
precisely proportional to speed. Although this 
tachometer is still in the prototype stage, it is 
anticipated that an instrument can be produced 
which would be superior to the types now avail- 
able. 


TACHOMETER, on 
the most important control system compone nts. 
This fact has resulted in a great amount of eftort 


to find the ideal 


swiltness meter, is one 


device. Evidently these efforts have 


not been wholly successlul, for, in spite of the fact that 


many types of tachometers are available,! the most used 


devices continue to be those whose development took 


very little ingenuity; i.e., miniature d-c generators, a-« 


induction generators, and pulse counters. This is prob- 


ably true because all the more ingenious tachometers 


that have been developed have brought with them major 
disadvantages when considered for general application. 


Furthermore, one should not think that the miniature 


generators or the pulse counters are without defects. 


For example, the output voltage of the d-c rate genera 


tor contains a low-frequency ripple voltage caused by 


rectification of the voltage by means of commutato1 


bars and brushes. Also, brush jump at high velocities 


xt ol a conterence 
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causes spurious voltages. The main disadvantages, how- 
ever, are that the brushes produce friction of the order 
of | ounce-inch and that the rotor has relatively high 
inertia.” 

The a-c drag cup induction generator eliminates the 
disadvantages of brush friction and high inertia but 
suffers from others. Among these are that the output 
voltage contains third and fifth harmonic components 
caused by the nonlinearity of the magnetic circuit and, 
more important, that the output voltage is not zero 
when the speed of the shaft is zero.* Besides being a 
function of speed, the output of the drag cup genera- 
tor is also a function of the voltage applied to the pri- 
mary winding. Whereas this is not a disadvantage in the 
usual sense, it does require careful regulation of the 
applied voltage. Furthermore, the fact that the output 
is an a-c voltage (as opposed to d-c produced by the 
first device described) can cause additional components 
to be used and time delays to occur in certain applica- 
tiONS. 

Perhaps the most versatile tachometer is the pulse- 
counting type. It can be made to operate from light 
pulses reflected from white marks on the rotating shaft 
whose speed is to be measured and, in that manner, 
contribute zero inertia to the rotating system. Other de- 
signs use slits in a thin disk to pass a number of light 
pulses proportional to speed. Still others use changes in 
reluctance caused by teeth of a ferromagnetic disk to 
produce a variation proportional to speed. No matte 
what technique is used to develop the pulse train, how- 


ever, all these devices have the disadvantage of requiring 
an appreciable amount of additional circuitry if the de- 
vice is made to interpret the frequency-modulated pulse 
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Fig. 1 (left). Tachometer. 


Fig. 2 (right). Combs and rotor. 


train as a voltage whose magnitude is a function of 
speed. An example of the high accuracy obtainable from 
a pulse-counting tachometer and the size of a produc- 
tion-type unit can be obtained from reterence 4. This 
type has been described! as relatively expensive com 
pared to others. 

The brief survey of existing tachometers just given 
above indicates the need for a simple device which has 
low friction, low inertia, fast electrical response, no 
residual output, and d-c output. Such a device was de- 
veloped recently. It is the purpose of this article, there- 
fore, to describe this new tachometer and its character- 


istics, and to suggest tooled-production embodiments. 


DESCRIPTION 


THE PROTOTYPE MODEL of this new tachometer is a 
simple device, as shown by Fig. 1. The important parts 
are merely two electrodes and an insulated rotor, as 
shown in Fig. 2. These electrodes or combs are com- 
posed of two rows of steel phonograph needles on *%4>- 
inch centers. The needles of one row are placed *¢,4 
inch from the in-line position with the second row. 
Made in this way, the two rows present a total of 58 
sharp points on %¢4-inch centers to an area moved 
perpendicular to the rows. The purpose of these points 
is to provide a high-voltage gradient whereby electrons 
are drawn from one electrode to the rotor by high field 
emission. The air gaps in the model constructed are 
14, Inch. A shorter gap is preferred, but the difficulty 
encountered in controlling the position of the needles 
made it necessary to use the longer gap to mask the vari- 
ations of this model. Of course the longer air gaps in- 
creased the voltage required to produce the high field 
emission over the voltage necessary in a more accurately 
made model. A voltage of 6,000 volts was used in the 
first model. This does not defeat the purpose of the 
prototype, however, since it was constructed only to 
test the principles involved and supply data for further 
development. 

Because this tachometer requires that its rotating 
element be connected to the device whose speed is being 
measured (as do all others except the pulse-counting 
type), one of the desirable characteristics sought was 
that of low rotor inertia. For this reason rotors were 
constructed in two different ways. In one embodiment 
the rotor is a hollow aluminum cylinder wrapped with 
self-adhering silicon tape and then coated with Formvar. 
This construction made possible the model shop manu- 
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facture of a device with reasonable tolerances and 
reliable operation. Conceivably, however, even lowe 
inertia could be obtained by relying upon the insula- 
tion for mechanical strength and usine a conducting 
surface much thinner than one could possibly machine. 
To prove that this type of construction offers no inher- 
ent difficulties, another rotor was made of glass tubing 
coated on the inside surface with silver conducting 
paint. Successful operation was obtained from both em- 
bodiments. However test results are presented here 
only for the silicon-insulated rotor. 

In operation, a d-c voltage sufficient to cause high 
field emission is placed between electrodes. Electrons 
leave the negative electrode and are drawn toward the 
insulated rotor. Since these electrons are trapped on the 
outer surface of the insulation, they tend to prevent 
other electrons from leaving the electrode points. In 
fact, if the rotor is stationary, this initial flow of 
charges quickly reduces to zero and the device acts as a 
very small (approximately 20-wul) capacitor. 

If the rotor is now made to turn, the area covered with 
electrons moves away from the negative electrode and 
other electrons are emitted to flow to the new uncharged 
areas of the rotor as they pass under the electrode 
points. This action would stop after one revolution ex- 
cept for the second electrode which is at a positive po- 
tential with respect to the rotor. This electrode attracts 
the electrons and, in effect, wipes the rotor clean. The 
electrons are thereby returned to the positive terminal 
of the d-c supply. A resistor is placed in this simple 
series circuit, and the rate of flow of electrons is meas- 
ured by a suitable voltage-measuring device connected 


across the resistor. The current passed by the model is 


of the order of 0 to 25 microamperes. Thus the output 


voltage must be applied to a d-c vacuum-tube voltmeter 
for measurement or to a suitable amplifier if the device 
is a part of a control system. It also is necessary to place 
a capacitor across the resistor if the output is to be dis- 
played on an oscilloscope. The reason for this will be 
discussed later. The circuit diagram of the basic unit is 
shown in Fig. 3. 


TACHOMETER 

pc [AP O 
POWER = y, ’ 
SUPPLY 


Fig. 3. 
circuit. 


Tachometer 








R=! MEG C=0.01 pid; 0.05 ufd 
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constant 
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ANALYSIS 


Ir is USUAL for any new device to be preceded by other 


related devices. This tachometer, for example, bears 
some resemblance to a miniature Van de Graaff genera- 
tor. There are important differences, however, in both 
the electric circuit and the structure of these devices. It 
is these differences which make this device valuable as 
1 tachometer because, whereas the van de Graaff gen- 
erator has short-circuit current which is not linear with 
speed,° it will be shown that this device has the neces- 
sary linear characteristic. 

Perhaps the best way to describe the device in terms 
of elements already familiar to the reader is to say that 
it is a diode wherein the plate current is inhibited by 
the insulated member placed between the anode and 
cathode. More specifically, if one assumes that the time 
required to saturate a section of the cylinder with charge 
is negligible compared to the time necessary to remove 
the section from the influence of the combs, then the 
charge per unit area will be a function of voltage and 


spacing; that is, 


where dA is the differential area charged, v is the volt- 
age between anode and cathode and 7 is a characteristic 
distance. But 


1A 


and dA ar dé 


if ry is the oute) 


radius of the rotor, and a is the axial 


length. This gives 


v, 1) ar] w (1) 


Equation | shows that for constant anode-to-cathode 
voltage a given tachometer acts as a current generator 
the output of which is directly proportional to angular 
speed «. The calibration curves corroborate this con- 
clusion. Thus one may refer to the circuit of Fig. 4 as 


the equivalent circuit. 


CALIBRATION 


[HIS DEVICE was calibrated by means of a mechanical 
tachometer as a standard. Curves of voltage developed 
across the output resistor of the tachometer as meas- 


ured by a vacuum-tube voltmeter vs. speed in rpm are 


shown for the silicon-insulated rotor in Fig. 5. The im- 
portant information obtained from this graph is the 
perfect linearity of the output voltage with respect to 
the speed, the fact that zero output voltage is obtained 
at zero speed, and the acceptable value of sensitivity of 
approximately 114 volts per 100 rpm. 
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The fact that the output voltage also depends upon 
this 
respect, this tachometer is not different from the drag 


the applied voltage is shown by equation 1. In 


cup generator, which requires that the voltage applied 
to its primary winding be maintained constant. Data 
were taken to show how the output voltage varies with 
applied voltage at a given speed. The results are shown 
in Fig. 6. The section of the curves from 0 to 4,200 
volts, where no output occurs, corresponds to that con- 
dition of operation wherein the applied voltage is not 
sufficient to produce charge carriers by high field emis- 
sion. With the gap dimensions used, electrons are drawn 
from the negative comb and are pulled to the rotor when 
the voltage exceeds 4,200 volts. As the voltage is increased 
under this condition, the current increases rapidly at 
first and then less rapidly. The curves of Fig. 6 justify 
the comparison of the tachometer to a diode as men- 
tioned previously. If one compares the output voltage, 
applied voltage, and angular velocity of the tachometer, 
respectively, to the plate current, filament voltage, and 
plate voltage of the diode, the analogy is evident. For 
this reason the new tachometer will be referred to as a 
diode tachometer to give it a concise descriptive name. 

The variation of output voltage with moisture con- 
tent of the air was also studied over a period of several 
weeks by recording the output voltage for an input of 
6,000 volts and a speed of 1,800 rpm during each day. 
Humidity and moisture content of the ambient air were 
determined before each reading by using a sling psy- 
chrometer. The tests show that the output voltage de- 
with a 100° increase in moisture 


) 


creases about 8°% 
content of the air. 
TRANSIENT RESPONSE 

IT HAS BEEN STATED that a capacitor is used across the 
output resistor of the tachometer. This is not necessary 
if an averaging device such as a vacuum-tube voltmeter 
is used to indicate steady-state speed. If transient re- 
sponse is desired, however, one finds that the output of 
the tachometer contains a large noise component. A 
typical output characteristic without a bypass capacitor 
is shown in Fig. 7. Here the oscilloscope amplification 
was reduced to such an extent that the small step on 
the left side of the trace represents 25 volts. The reduc- 
tion of amplification was necessary to permit identifica- 
tion of the trace. With greater amplification the noise- 
filled trace merely fades into the background illumina- 
tion of the oscilloscope screen. 

The bypass capacitor effectively removes the high- 


Fig. 5. Tachometer 


calibration (silicon 


rotor). 


OUTPUT VOLTAGE, VOLTS 
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Fig. 6. Tachometer output 
vs. applied voltage. 
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Fig. 7. Unfiltered 
tachometer output. 
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frequency noise from the output. However, since the 
capacitor also provides a circuit having a time constant 
which limits the speed of response of the tachometer, 
it was selected with as low a value of capacitance as 
could be used consistent with reduction of the noise to 
a suitable level. 

In an effort to get a fast change in angular velocity, 
a small d-c motor was loaded only by the tachometer 
and started suddenly on full voltage. The response of 
the tachometer was compared to the speed indicated by 
eight white sections 
painted on a black plastic disk which was attached to 
the shaft of 


pulses of reflected from 


light 
the tachometer. The results are shown in 
Figs. 8 and 9 for two values of bypass capacitors (ap- 
proximately 0.01 and 0.06 uf). In each set of curves ¢ is 
a 60-cycle timing wave, curve 7 is the output of the 
tachometer, and curve i7i is the output of the light pulse 
meter. The data obtainable from Figs. 8 and 9 are 
plotted in Fig. 10. These curves show that the tachom- 
eter with the R-C load shown in Fig. 3 does not respond 
instantaneously to speed changes and, as would be 
anticipated, the larger the bypass capacitor the longer 
the delay in reaching a new steady-state value. Con- 
versely, any improved design which would reduce the 
noise content of the output to permit a smaller bypass 
capacitor would result in quicker response. Ideally, one 
that 
bypass capacitor is not necessary. Such improvement 


seeks to reduce the noise to such an extent the 
will be suggested later. 

Actually the diode tachometer compares more favor- 
ably with the light-pulse meter than is shown by the 
curves of Fig. 10. The speed indication of the light- 
pulse meter was determined by using the time for one 
cycle of the frequency-modulated wave and assigning 
the speed value thereby obtained to a time correspond- 
ing to the midpoint of that pulse. Thus, information 


was used from the light-pulse trace 4, revolution later 


than the information used from the diode tachometer 
trace. Furthermore, one should realize that the pulse- 
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counting or demodulating circuit that would be neces- 
sary to display the output of the light-pulse meter as a 


voltage of varying amplitude would result in time de- 


lay that did not occur by the method used here. In 
other words, the curve marked light indicator in Fig. 10 
should be as the instantaneous speed and not as the 
output displayed by any physically realizable system. 
Some insight into the significance of the curves of 
Fig. 10 can be gained by investigating the response of 
the equivalent circuit of Fig. 4 when the speed is as- 
sumed to change as a ramp function from 0 to 1,800 rpm 
in 0.055 second. This is close to the variation shown by 
the light indicator curve of Fig. 10. The Laplace trans- 
form of the output voltage of Fig. 4 for ramp input is 


K/C 
(xc++) 
act 


and the time domain solution is 


t) (2) 
RC 


Voltage v,(t) was computed for R of | megohm and C 
of 0.01 and 0.06 uf. 


by using the calibration curves, are shown by dashed 


[he results, interpreted as speed 
lines on Fig. 10. The only significant difference between 
ideal and experimental curves is that the experimental 
curve for the 0.06-uf bypass capacitor shows less delay 
than the corresponding ideal curve, probably because 
the speed variation from the experimental case is not 
truly a ramp function. In any event, these curves show 


that time delays are not caused by the action of the 


Fig. 8. 
indication of starting 
(0.01 Lf). 


Tachometer 


motor 


Fig. 9. Tachometer 
indication of starting 


motor (0.06 if). 
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Fig. 10. Comparison of tachometer and light-pulse indicator 


with starting motor. 


diode tachometer, but by the bypass capacitor. Thus, 
the equivalent circuit of Fig. 4 is justified for transient 
response as well as steady-state operation. The fact that 
this device is a constant-current generator with an out- 
put proportional to speed for constant anode-to-cathode 


voltage has been shown. 


SUGGESTED IMPROVEMENTS 


ALTHOUGH it has already been demonstrated that the 


diode tachometer has many desirable characteristics, 
there are certain objections which must be considered. 


Among these are: 


1. It requires a relatively high voltage between anode 
and cathode. 

2. It experiences a time delay in transient response 
due to the noise-filtering capacitor. 

3. Its output decreases with an increase in moisture 
content of the air. 


With some thought one can find likely solutions to these 
problems. For example, recent research® in high field‘ 
emission indicates that reasonable current and electrode 
voltage (320 volts) are possible with accurately made 
tungsten needlepoints. Also, the use of thermionic emis- 
sion would reduce the voltage requirement to only that 


necessary to attract the free electrons to the anode plus 


the drop across the output resistor. Furthermore, with 
thermionic emission one would expect the output volt- 
age to be less sensitive to the applied voltage, as the de- 
vice could then operate under space charge conditions. 
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Fig. 11. 
tachometer with ro- 
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tating combs. 
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In regard to the second objection given above, the 
solution is obviously to reduce the noise to the point 
where the bypass capacitor is not necessary. High field 
emission in gas is generally known to result in noise 
generation. This noise can be suitably reduced, how- 
ever, by evacuating the diode tachometer. This poses 
the problem of obtaining relative motion between the 
anode and cathode and the rotor, but such motion can 
be provided in at least two ways. One way is to drive the 
rotor by a permanent-magnet coupling acting through 
a glass envelope. Calculations’ show that this can be 
done with ceramic magnets of reasonable size. Another 
way of providing this necessary relative motion is to use 
a double set of bearings which would permit the inner 
cylinder to be held stationary by an eccentric weight or 
a holding magnet while the housing rotates and carries 
the combs around the cylinder. The combs could be 
electrically connected to a stationary outer housing 
through the bearings, as shown in Fig. 11, to provide a 
device of relatively low friction and inertia. 

The solution offered to the second objection would 
also eliminate the third objection. Thus, one can visual- 
ize the final diode tachometer as an evacuated device 
using the latest techniques of high field emission or 
thermionic emission and driven by magnetic coupling 
or using a double set of bearings. Unfortunately, this 
device was developed by individual effort and such a 
sophisticated embodiment is not attainable under these 
conditions. 


CONCLUSIONS 

THE SPEED-INDICATING DEVICE described is simple in 
construction and has the desirable characteristics of low 
inertia, low friction, no residual output at zero speed, 
and a d-c output voltage precisely proportional to speed. 
The equivalent circuit of the diode tachometer was 
shown to be consistent with steady-state and transient 
operation of the device. Furthermore, although the pro- 
totype model possessed some time delay, it was proved 
that the delay was caused by the noise-filtering capacitor 
and not by any effect inherent to the principle of opera- 
tion. It was suggested that the noise and the filtering 
capacitor can be eliminated by evacuating the device. 
Thus, the diode tachometer seems to have combined all 
the other tachometers 
and it is anticipated that an instrument can be produced 
based upon the prototype model which would be su- 


the desirable characteristics of 


perior to any now available. 
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Limits of Distribution Feeder Voltage Regulation 


C. J. COUY 
MEMBER AIEE 


HE DELIVERY of required voltage to the feeding 
T point of distribution feeders, as limited by the cir- 
cuit and load parameters, is the subject of this study. For 
this it is necessary to relate the simultaneous interac- 
tions of the following variables: station bus voltage, 
feeder load, feeder voltage drop, and voltage regulator 
range. The physical sequence of the essential compo- 
nents of a single-phase feeder is shown in Fig. 1. 

The vector relations of the load current J, bus voltage 
V,, input and output of the regulator, NB and NA, re- 
spectively, primary relay setting Vp, “effective” reactor 
drop Z/, regulator boost BA, “effective’’ feeder drop F, 


« 


and overcompensation O, are shown in Fig. 2. 

Incidentally, Fig. 2 represents the two equal and op- 
posite voltage rises: (1) from the substation neutral bus 
ground N to the regulator output terminal A; and (2) 
from the first (feeding point) transformer primary neu- 
tral ground N to the regulator output terminal A. It is 
the basis of the following general equation: 


(1 + p) (Ve — kZI) = Ve +k (F+0 (1) 


where p is the per-unit plus or minus regulator range 
and k is the ratio of the current in the circuit at any 
time to the circuit peak load. 

Since in circuit voltage regulation the prime concern 
is the magnitude of the voltage vectors, regardless of 
their angular displacement, use of complex numbe1 
operations have been obviated, at little sacrifice in accu- 
racy, by the use of the “effective impedance drop” form: 


ZI I (Rceos#@+X 


sin @) 

This is linearly subtractive from the originating or 
additive to the resultant voltage vectors, Vz — ZI and 
Ve + (O + F) in Fig. 2. 

Solving equation | for bus voltage: 
Ve +k[F+ 04+ (1+ )) ZI] 
1+p 





Ve 
Also solving equation | for feeder drop: 
; (1 + p) (Ve - kZI) — Vr 

ke 


may be used to determine whether the 
permissible upper and lower voltage limits of a group 





- O (3) 
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Diagram of single-phase primary feeder, indicating sequence 
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of circuits encompass the voltage range of the bus serv- 
ing them; and, if not, the corrective measures required. 


Fig. 2. Vector relations of currents 
and voltages on single-phase feed- 
er, seen as 


two equal voltage 


rises from substation neutral and 


from first transformer neutral to 


output of voltage regulator A. 


Equation 3 determines the maximum permissible volt- 

age drop for new feeders in planning. Thus, at peak 

load (k = 1) and regulator at full boost (1 + p), lowest 

permissible bus voltage V,, would be 

ee PS: oe 

Vy, = +: (4) 
(1 + p) 

and the maximum permissible feeder drop 


F= (1 + p) (Vz — ZI) — (Ve + O (5) 


Also at light load, regulator at full buck (1 — p), the 
highest permissible bus voltage is 


_ Ve +k (F +0) 
V H en ae a 


kZI 


10% REGULATORS 
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150a. 
300 
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tts 


% BUS VOLTAGE 


0 4 6 8 10 12 a 
% FEEDER DROP 


Fig. 3. Permissible bus voltage range, with station reactors. 


For any particular system, equations 4 and 6 may be 
accurately solved for each of a group of circuits. Con- 
siderable labor may be saved for an approximate first 
survey if limits of graphs similar to Fig. 3 are plotted 
for a group of circuits for which & and station power 
factor values are known to be approximately equal. 








Digest of paper 60-855, “Correlation of Radial Distribution Feeder Regu- 
lation Variables and Determination of Regular Control Limits,” recom- 
mended by the AIEE Transmission and Distribution Committee and ap- 
proved by the AIEE Technical Operations Department for presentation 
at the AIEE Summer General Meeting, Atlantic City, N. J., June 19-24, 
1960. Published in AIEE Power Apparatus and Systems, Dec. 1960, pp. 
988-91. 
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History of the Medal 


J. L. CANTWELL 
FELLOW AIEF 


N AWARDING the Lamme Medal today, we honor 
ode only the recipient, but also the memory of one 
of the pioneers of the electrical engineering profession 

Benjamin Garver Lamme. 

One of the early practitioners of perfection in the 
electrical design field, Mr. Lamme was an Ohio farm 
boy who rose through the profession to become chief 
At his death in 1924, his will 
a bequest to the 


engineer of Westinghouse. 


provided for American 


Institute of 
Electrical Engineers to be used to give recognition to 
\IEE 
the development of electrical apparatus or machinery.” 

Mr. Lamme had 


ments to his credit. He designed the country’s first siza- 


members who show “meritorious achievement in 


himself many meritorious achieve- 


ble hydroelectric generators for Niagara Falls—genera- 


tors that are still in service today, 66 years later. He 


designed the single-reduction railway motor. He de- 


signed equipment to supply power for the New York 


Citv elevated and subway systems and for the New 


York, New Railroad. 
Himself a recipient of the Edison Medal, Mr. Lamme 


Haven and Hartford 


was a brilliant design and development engineer. But 
his accomplishments did not end there. He combined 
i capacity for engineering achievement with an equally 
engaging concern for transmitting to his associates, par- 
ticularly the younger engineers, his own confidence and 


vision 


Presentation and acceptance 


AIEE 


18-2 1961 


addresses given at the general session of the 


Summer General Meeting, Cornell University, Ithaca, N. Y., June 


J. L. Cantwell with the General Electric Pittsheld 


Chiles, Jr., chairman, 
who furnished the information and many of 
the ideas upon which this address is based. 


Company 


Mass. 


Ihe author acknowledges his indebtedness to ]. H 
Lamme Medal Committee 
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ohn G. Trump 


1960 Lamme Medalist 


It is fitting that we pay tribute to the dedicated pio- 
neers in our profession who have left such a proud 
heritage for us to build upon. Every profession, ours 
not excepted, has been lifted and advanced by the no- 
ble purposes and unselfish devotion of a few leaders. 

We are fortunate in having had men who did not 
stop at personal accomplishments in the pursuit of their 
duties. We are fortunate in having had men whose 
vision encompassed not only what was at hand, but 
also the wide and distant horizon. 

Such a man was Benjamin Garver Lamme, whose 
philosophy is well summarized by the inscription on 
the medal we are about to award. It reads: “The engi- 
neer views hopefully the hitherto unattainable.” 

Mr. Lamme did much to make the unattainable at- 
tainable. | am very pleased that the 1960 award—to Dr. 
John G. Trump-—is being given to one who also “views 
hopefully the hitherto unattainable.” 


Career of the Medalist 


H. R. STEWART 
FELLOW AIEE 


r IS an honor and privilege to have been given the 

opportunity to outline the career of one who has 
earned the distinction of being awarded the Lamme 
Medal. 

Dr. Trump was born in New York City and received 
the first part of his engineering education at the Brook- 
lyn Polytechnic Institute where he received the degree 
of Electrical Engineer in 1929. For the next two years 
he continued as an instructor in electrical engineering 
at the same institution while pursuing studies in 
physics at Columbia University where he secured his 
M.A. degree in physics in 1931. He then came to the 
Massachusetts Institute of Technology (MIT) to study 
for his doctorate. It was there that he became greatly 
belt generator, which 
Robert J. Van de Graaft had invented in 1930, and in 


interested in the electrostatic 
the possibilities of power increases and size reduction 
of electrostatic generators by improving the dielectric 
strength of their insulation through the use of either 
very high vacuums or high gas pressures. This associa- 
tion with Dr. Van de Graaff led to the selection of a 
thesis on the subject of “Vacuum Electrostatic Engi- 
neering” which was a study of factors which influence 
the voltage-insulation strength between electrodes in 
high vacuum. 
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After securing his D.Sc. in E.E. in 1933, Dr. Trump 
continued as a research associate at MIT, studying par- 
ticularly the feasibility of vacuum-insulated rotating 
electrostatic power machinery. The study of high d-c 
voltages applied to vacuum gaps led to medical applica- 
Van de Graafl Fall of 
1935, the development of an air-insulated million-volt 
and X-ray 


for the Huntington Memorial Hospital in 


tions of the generator. In the 


electrostatic generato1 tube was undertaken 


Zoston for 
treatment ol 


cancer. This work was done in conjunc- 


tion with the Harvard Medical School. The first cancer 


patient was treated in March 1937. Subsequently, with 


MIT, 


sulating properties of compressed gases and of methods 


his associates at studies were made of the in- 
of controlling the electric fields in a pressure-insulated 
Van de Graaff generator. This led to the development 
of a far more compact 1.25-million-volt X-ray source fon 
the Masachusetts General Hospital. This penetrating 
X-ray source was first used clinically in the Spring of 
1940 and remained in active use for therapy for over 
15 years. 
After 
efforts were diverted in 


World War II, Dr. 
1940 to national defense 


the outbreak of Trump's 
work 
under the auspices of the National Defense Research 
Committee (NDRC) in radio and radar activity. From 
1942 to 1944 he was secretary of the Microwave Com- 
mittee of NDRC 
MIT’s Radiation 
England to be the director of the British branch of the 
Radiation May 1945. 
period the laboratory played an active part in introduc- 


and later an associate director of 


Laboratory. In 1944, he was sent to 


Laboratory until During this 
ing microwave radar both for the tactical and strategic 
and in the defense of 
the V-I’s. 
also consultant on radar to General Carl Spatz, Com- 


aerial offense against Germany 
Britain against aerial bombing and He was 
manding General of the U. S. Air Force in Europe. For 
these war services he received His Majesty’s Medal and 
a Presidential Citation. 

\fter returning to the United States, Dr. Trump re- 
sumed his work in MIT’s High Voltage Research Lab- 
oratory. He was promoted to the rank of Associate Pro- 
fessor of Electrical Engineering at MIT and in 1952 
became a full professor. 

In the 1946 the High 
Voltage Engineering Corporation with Dr. Van de 
Graaff and Dr. Denis M. 
friendship had developed during Dr. Trump’s British 


meantime he cofounded in 


Robinson with whom a 
tour of duty. From the outset, Dr. Trump has been 
chairman of the Board of Directors and technical direc- 
tor of this corporation. This company manufactures 
particle accelerators for nuclear research organizations 
and for medical research all over the world. The energy 
stability of the accelerated particles from these con- 
stant-potential accelerators is almost unbelievably uni- 
form, such particle accelerators being indispensable for 
precise studies of the energy levels within atomic nuclei. 
A visit to the manufacturing plant on Boston's famous 


H oR. is with the New England Electric 


Mass. 


Stewart System, Boston, 
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Route 128 gives one a startling picture of the breadth 
of this activity when the destinations of the generators 
under construction are noted. More than 250 machines 
have been distributed to the United States and 20 othe 
countries. 

In parallel with the product development and manu- 
facturing activity at High Voltage Engineering Corpo- 
ration, MIT’s High Voltage Research Laboratory em- 
phasizes medical applications of high energy X rays 
These investigations include actual 


and electrons. 


collaboration with medical doc- 


Clinic. 


tinues on the dielectric properties of insulating mate- 


clinical treatment in 


tors from the Lahey In addition, research con- 
rials under high d-c stress and on the dielectric behavior 
of high vacuum. 

During the course of Dr. Trump's research and de- 
X-ray 


techniques and their medical applications, he has been 


velopment work on particle accelerators and 


author or co-author of over 50 technical papers, many 
of them in such journals as AIEE Transactions, Jour- 
nal o; Applied Physics, Journal of the American Med- 
ical Association, and American Journal of Roentgenol- 
ogy. He is also the holder of more than 10 patents. 

AIEE, a 
Society, and a 


Arts 


\merican 


He is a Fellow of the Fellow of the Ameri- 
American 
Nuclear 


other 


can Physical member of the 


and Sciences, American 


Radium 


professional and scientific organizations. 


Academy of 
Society, Society, and several 

All of the foregoing lists our Medalist’s distinguished 
technical and organizational achievements. We like to 
think that they do not require a machine-like man tor 
their attainment but that they are possible to a man of 
personal warmth, modesty, patience, and high integrity, 
such as Dr. Trump, whom I have known for almost 
30 years. Associates who have known him equally long 
or who work with him every day either in the electrical 
or medical fields have said: “Apart trom his technical 
achievements, John Trump is endowed with the finest 
qualities that one could seek in a leader and a fellow 


man. His kind and humane attitude toward his asso- 


“For meritorious achievement in the design of 

particle accelerators and X-ray generators; more 

specifically for invention and design related both 

to multi-electrode acceleration tubes and to Van 

de Graaff generators; and also for exceptional 

contributions which led to applications in treat- 
ment of malignant diseases.” 
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ciates, his eager and selfless desire to advance his co- 
workers, and his impartial and objective judgment 
make it a real pleasure to be working under his direc- 
tion”; and “He has found time to remain faithful to 
his original goals in the treatment of malignant dis- 
eases by supervoltage X rays and electrons. He is ac- 
cepted by the top radiologists in this country as an 
expert with them in supervoltage therapy, and is their 
trusted confidant, consultant, and advisor.” 

The development of these qualities has been favored 
Mrs. 
Trump, a son just out of college, a daughter in college, 


by a sympathetic family environment where 
and a daughter about to enter college, have doubtless 
contributed in their respective ways to the building of 
this “whole man.’ 

Che sum of all these attributes has made it a very 
gratifying task to prepare this introduction, and they 
Medalist’s 
gether with the more than 75 research students he has 


trained 


inspire all the friends and associates—to- 


to congratulate him on this award and to wish 


him well in his further career. 


Response of the Medalist 


J. G. TRUMP 
FELLOW AIEE 


|‘ ACCEPTING this fine gold medal commemorat- 


ing a distinguished electrical engineer, Benjamin G. 


Lamme, I am gratefully aware both of the fortunate 


circumstances which time and again led me down an 
interesting trail of professional effort and of my enor- 


mous indebtedness to others—my associates, teachers, 


and students at Brooklyn Polytechnic Institute, Colum- 


bia, and especially MIT, where I have been privileged 


to work for nearly 30 years. | am indebted, as well, to a 
vast historical background of science and engineering, 
sparkling with such names as Thales of Miletus, Von 
Guericke, 


For me, 


Faraday, and Roentgen 
one of the determining influences in my 
MIT 


suggestion of Vannevar Bush, then dean of engineering, 


career came near the start of my studies as a 


and since a Lamme medalist himself. In search of a 


suitable doctorate problem, Dr. Bush suggested that I 
look up nuclear physicist Van de Graaff who, with 
some remarkable ideas on the electrostatic generation 
of high, constant voltages for the assault on the atomic 
nucleus, had followed MIT’s new president, Karl Tay- 
lor Compton, from Princeton to Cambridge. Having 
conjured an image of an elderly Dutch professor, I was 
surprised the next morning to find Robert Van de 
Graaff barely a few years older than myself, and speak- 
ing with a soft Alabama accent. 

hus began a friendship which continues happily to 
this day and which directed my interest toward high- 
voltage phenomena and particle accelerators. The year 


was 1932—marked in nuclear science by the first com- 


]. G. Trump is with the High Voltage Research Laboratory, Department 
of Electrical Engineering, Massachusetts Institute of Technolegy, Cam- 
Mass 


bridge 


598 


1960 Lamme Medalist 


pletely artificial disintegration of the atomic nucleus 
and the discovery of the neutron. In that year Cock- 
croft and Walton at the famous Cavendish Laboratory 
in Cambridge, England, using machine-accelerated pro- 
tons, had bombarded the lithium isotope 3Li‘, produc- 
ing occasionally an unstable nucleus which disinte- 
grated into two oppositely recoiling alpha particles 
with 17 million electron-volts of kinetic energy. In the 
same year, Chadwick in England identified as a new 
uncharged particle with the mass of a proton the mys- 
teriously penetrating radiation first observed by Bothe 
and Becker in Germany. The neutron soon proved to 
be the key which unlocks the vast store of nuclear 
energy. 


VAN DE GRAAFF ACCELERATOR 
IN THESE INTERVENING YEARS, the Van de Graaff gen- 
erator, applied to the acceleration of light positive ions, 
has proved to be the most suitable instrument for ob- 
taining precise information about the intricate struc- 
ture of the national 
laboratories for nuclear research around the world are 


atomic nuclei. Academic and 


equipped with such electrostatic accelerators today, 
most of them built by the High Voltage Engineering 
Corporation headed by my wartime friend, Dr. Denis 
Robinson. These accelerators produce accurately mono- 
energetic beams of protons, deuterons, and alpha par- 
with million 


ticles controllable energies up to 10 


electron-volts to elicit detailed nuclear energy-level 
data. More recently, the “tandem” principle of double 
and triple acceleration has greatly increased the par- 
ticle energy that can be obtained. Moreover, heavier 
ions may now be used as atomic bullets in nuclear re- 
search, and far more intense particle beams are in the 
offing. 

My research project, inspired by Van de Graaff, was 
an investigation of the possibilities of vacuum-insulated 
electrostatic machinery for power generation and con- 
version purposes. These machines were essentially 
multipolar metallic disks running at high speed in vac- 
uum between stator disks. If electric gradients of a 
half million volts per centimeter could be insulated 
between stator and rotor, such varying-capacitance gen- 
erators and motors could develop a power compactness 
comparable to that of our most advanced electromag- 
netic machinery. Many of us, including Prof. Dugald 
Caleb Jackson, head of MIT’s Electrical Engineering 
Department who frequently dropped in to see how 
things were going, were impressed with the possibilities 
of this approach. These high gradients, however, are 
not yet possible in high vacuum over large electrode 
areas, especially at voltages over a few hundred thou- 
sand volts. My first small vacuum-insulated electrostatic 
machine developed about 60 watts of power with an 
efficiency of over 99%. 

The recent advent of the Space Age has naturally 
revived interest in vacuum-insulated electrostatic gen- 
erators. Outside the earth’s atmospheric blanket there 
exists—‘‘for free” and pervading all outer space—a finer 
vacuum than can readily be produced in the labora- 
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machines have several 
characteristics uniquely advantageous in outer space 
where energy losses can be dissipated only by radiation: 


an extraordinarily high efficiency and the ability to 


tory. Moreover, electrostatic 


operate at high temperature. To one who has long con- 
sidered high vacuum as a basic insulating medium, 
uniquely necessary for the acceleration of charged par- 
ticles, these space-exploration reasons for investigating 
with new vigor the factors which may enhance the 
voltage- and gradient-insulating properties of high vac- 
uum are very encouraging indeed. 


X-RAY SOURCES 

THE APPLICATION of energetic atomic particles and 
radiation to medicine had its beginning within months 
of Roentgen’s discovery of X rays in November 1895. 
By 1935, X rays produced at 200 kv were fairly com- 
mon in many countries for the treatment of malignant 
disease. At this time, Coolidge’s hot tungsten filament 
was the electron source in most X-ray tubes, and the 
Wimshurst disk 
previous decades had been replaced by transformers, 


generator and induction coil of the 


usually with vacuum-tube rectifiers. A few adventurous 
radiologists, seeking the more penetrating X rays pro- 
duced at higher voltages, were using 400-kv sources and 
looking for higher voltages. 

The million-volt air-insulated Van de Graaff belt gen- 
erator applied to a 10-foot-long acceleration tube at the 
Huntington Memorial Hospital in Boston was impres- 
sive, both because of its awesome size and the more 
favorable properties of its radiation. The first patient 
was treated with it by Dr. Richard Dresser in March 
1937. Along with Electric’s 
resonance transformer installed at the Memorial 
pital in New York City 
l-million-volt transformer-rectifier at the St. Bartholo- 


1-million-volt 
Hos- 
and Metropolitan-Vickers’ 


General 


mew Hospital in London, these were the first medical 
X-ray sources to reach the megavolt range. 

Our second medical X-ray source, developed with my 
young Robert W. Cloud, insulated its 1.25 
million volts with compressed-gas insulation. It was 


associate 


first used for therapy in the spring of 1940 and re- 
mained in clinical the Massachusetts General 
Hospital for over 15 years. Today over 40 two-million- 


use at 


volt Van de Graaff electrostatic X-ray sources are used 
in the treatment of an estimated thousand patients a 
day. In addition, a wide variety of megavolt X-radia- 
tion sources have become available, including beta- 
trons, microwave linear accelerators, resonance trans- 
formers, and the gamma rays from the pile-produced 
isotope, cobalt 60. 

Appreciation is now widespread and still growing 
that megavolt X rays offer advantages over conven- 
tional voltages for most patients. These benefits arise 
in part from the greater penetration of such X rays 
and from their diminished effect both on the radiation- 
sensitive skin and on the bony structures. Megavolt 
X radiation has thus made possible the delivery of 
more adequate doses to the tumor site with less reac- 


tion on surrounding normal tissue. 


Oo 
5 
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At MIT’s High Voltage Research Laboratory, a 


physical and clinical program with 2-million-volt X 


rays has been in progress for the past 10 years with the 


medical co-operation of Dr. Magnus I. Smedal and his 
associates at the Lahey Clinic in Boston. About 40 
patients are treated each day, often by use of novel 
physical methods of localizing the radiation dose. The 
technique of rotational therapy, in which the patient 
is rotated slowly in a stationary X-ray beam so that 
only the selected tissue region is continuously irradi- 
ated, the careful shaping of the X-ray beam cross sec- 
tion so as to include the involved regions but exclude 
normal tissue, the selective protection during rotational 
therapy of radiation-sensitive organs such as the spinal 
cord, the precise location of the treatment field, and 
other practical aspects of megavolt radiation therapy 
have been developed or advanced in this work. 

X rays are the electromagnetic radiation produced 
by the sudden stopping of high-energy electrons on a 
target. The direct use of energetic electrons has also 
been of great interest to us. My colleague Kenneth A. 
Wright is applying streams of electrons, accelerated to 
a controllable energy of 1 to 4 million volts, to a wide 
variety of purposes. Most dramatic is the direct appli- 
cation of electrons to the control of superficial radia- 
tion-responsive disease in humans. 


EFFECTS OF ELECTRONS 

ELECTRONS, first identified by J. J. Thomson in 1897, 
as tiny, negatively charged particles, are the basic stuff 
of electrical engineering. They are the sole repository 
of negative electric charge, the lightest, the most nu- 
merous, the swiftest, the most readily available, and to 
my mind the most beneficent of the elementary par- 
ticles of nature. Accelerated to high energy in vacuum, 
they can pass through a thin metal window into air as 
a directed beam of ionizing energy. Two-million-volt 
electrons have a maximum range of about 8 meters in 
air, or 1 centimeter in water. Within this range, which 
is controlled by the voltage, they are capable of exert- 
ing profound biological, chemical, and physical effects. 
Superficial lesions—even those which are very extensive 
in area—can be efficiently treated, because no energy is 
delivered beyond their controllable range. Several hun- 
dred patients have received electron therapy in the 
MIT-Lahey Clinic with 
benefit. 


program, often remarkable 

At far higher dosages, electron irradiation can steril- 
ize pharmaceuticals and surgical materials, inactivate 
viruses, increase the shelf life of foods, produce inter- 
stitial atoms in solid-state materials, improve the re- 
covery time of silicon diodes, cross-link polyethylene, 
and polymerize hydrocarbon monomers. Fortunately 
for the future radiation needs of the processing and 
chemical industries, it is now possible to contemplate 
the production of hundreds of kilowatts of megavolt 
electron power from a single low-cost unit. 

This quest for megavolt sources of higher power for 
particle accelerators touches on some important aspects 
of the central activity of electrical engineering—the 
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electric 
power. Here on the Cornell campus some. imaginative 


generation, transmission, and conversion of 
research, including the development and _ testing of 
high-voltage cables, is stimulating both to the technol- 
ogy of the future electric power systems of our country 
and to the instruction of young electric power engi- 
neers. The membership of the AIEE has a deep in- 
terest in the problems of extra-high-voltage a-c power 
transmission, now being explored analytically and ex- 
perimentally in anticipation that the present 175 mil- 
lion kw of generating capacity in the United States 
will increase, perhaps tenfold, by the end of the cen- 
tury. 


At these future voltages and power levels, the op- 
portunities and problems offered by d-c power trans- 
mission deserve thoughtful re-examination. In Europe, 
real progress has been made during the past 10 years in 
resolving the a-c/d-c conversions and other problems of 
such d-c systems. The d-c English Channel interconnec- 
tion of the French and English power grids, and the 
proposed 300-mile 800-kv d-c Moscow—Donbas system 
illustrate the vitality of this work. I believe that the 
experience which has been gained with megavolt con- 
stant-potential sources for particle accelerators can con- 
tribute in an important way to the power system de- 
velopment of this country. 





Low-Frequency Parametric Amplification 


By Means of an Induction Machine 


R. A. ELCO 


Although parametric amplifiers are commonly 
considered as components for use at microwave 
frequencies, inherent frequency 
limitation. The gain and bandwidth relationships 
for a negative-resistance parametric amplifier 
can be used at a 60-cycle signal frequency. 


there is no 


HE BASIC PRINCIPLES of parametric amplifi- 

cation were proposed by Lord Rayleigh, in con- 

nection with nonlinear acoustic phenomena,! and 
by Hartley* in 1930 to describe the operation of certain 
types of modulators. In the past 10 years this type of 
amplifier has attracted much attention because of favor- 
able low-noise properties and useful gain at microwave 
frequencies.* However, the mechanism which provides 
gain at microwave frequencies can also provide gain at 
low frequencies. For instance, a simple circuit incorpo- 
rating the parametric mechanism comprises a_ lossless 
resonant circuit containing a capacitor with plates that 
can be moved together and apart periodically.4 Assum- 
ing an initial charge Q on the capacitor, movement of 
the plates apart causes the capacitance to decrease. 
Therefore, from QO 


energy in the circuit 4 QV increases as a result of the 


VC, the voltage rises and the 


mechanical work on the plates. The resonant circuit 


allows this energy to be applied to a load under the 
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control of a signal voltage. Thus, a parametric amplifier 
is basically a modulator employing a nonlinear or time- 
The 


energy-storage element can be either a capacitor or an 


varying energy-storage element.57 time-varying 
inductor; however, at low frequencies, such as 60 cps, 
the time-varying inductor is the most practical element 
to use. 

The time-varying inductance needed for such an am- 
plifier can be obtained at power frequencies by using 
the windings of an induction machine in such a way 
that the terminal inductance is a function of time when 
the machine is driven at some angular speed. One par- 
ticular arrangement which is treated is the single-phase 
short-circuited rotor connection. 


NEGATIVE-RESISTANCE PARAMETRIC AMPLIFIER 
WITH TIME-VARYING INDUCTANCE 

THE negative-resistance parametric amplifier equiva- 
lent circuit, with a time-varying inductance, is shown in 
Fig. |. The signal and the time-varying inductance are 
sinusoidal functions of time, and the filter comprising 
the series combination of L and C is resonant at the 
signal frequency. Included in the total inductance L is 
the average value of the time-varying inductance. Any 
losses that are present in the filter and the time-varying 
inductance are represented by a resistance R,,, and the 
load is a resistance R,. Since the source of energy is the 
time-varying inductance, it will be termed the “pump.” 

Because of the filter, the only current that can flow 
is a current at the signal frequency @,, or one at a fre- 
quency very close to the signal frequency. Hence, the 
current 7(t) can be expressed as: 
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i(t) = Im sin (w, t-+ a) (1) 


Two conditions are to be considered: (1) when the 
pump frequency is exactly twice the signal frequency; 
and (2) when the pump frequency is not twice the signal 
frequency. 


Condition 1: «3, = 2u,. From Kirchhoft's voltage law, 
the signal voltage v, in Fig. 1 is 


=1(R,-4 


di 1 i d 
Rn) + L-—-+— i dt-+- — [L(t) i(t)] (2) 
dt ¢ dt 


Since the power relationships in the circuit are of pri- 
mary interest, consider the average power of each of the 
terms in equation 2. 

Because the filter losses have been included in R,,, 
the terms :L di/dt and 1/Cfi dt are zero when averaged 
over the period of the signal or an integral multiple of 


this period. The resulting average power terms are: 


1 ied i Rr+Rm T dt 1 iy d Kt) Z it (3) 
s Ve Pe, Mls “ ¢ 1. — |1(t) L(t) . 
rT | 4 Us € sas T J 1 T J} 1 da {2 c ( 


in which T = 1/f,. If the power dissipated in the load 
R,, is to exceed the power supplied by the signal, the 
second term of the right side of equation 3 must be less 


than zero, or 


| 1 ‘T _d 

\7 | #7, HO LO] at r< 0 (4) 

\ “2 

Under this condition, the pump does not absorb power 

at the signal frequency but rather supplies power. 
The signal voltage and inductance variation in Fig. 1 

are given by 


v, = Vu Sin w,? ; 


Lit) = Lm sin (wp t + ¢) (5) 
Substituting (1) and (5) in equation (3) and integrating 
gives 


Im Vin ay 
——— csoa= R; 


? 


where the quantity (@, L,,/2) cos (9 — 2a) has the units 
of ohms and is an apparent negative resistance R, in 
the circuit. 

The power gain of the circuit is 


Pout _ ia Re (7) 


Pin Im Vm cos @ 


and substitution of equation 6 into equation 7 gives 


—1 
a : Rus Ws | 
Gp =} 1+ at ee cos (¢ — 2a) (8) 


Thus, the gain is dependent on the signal frequency «,, 
the amplitude of the time-varying inductance L,,, and 
the load R,. To maximize the gain with a constant load 
R,, the phase angle » of the inductance variation with 
respect to the signal frequency should be zero since a is 
zero for w, = 2w,. If the term (w, L,,/2R,) cos (¢ — 
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a hats 


Negative resistance parametric amplifier using a time-varying 





Fig. 1. 
inductance. 

2a) is equal to (1 + R,,/R,) the gain is infinite and 
the circuit may oscillate if there is a suitable disturb- 


m 


ance (such as noise) to start signal currents flowing. 


Condition 2: w, ~ 2 w,. In this case, the difference 
frequency w,—@, is no longer equal to the signal fre- 
quency and if the difference frequency is much greater 
than or much less than the signal frequency, no current 
at the difference frequency can flow because of the filter. 
Therefore, the pump no longer represents a negative 
resistance and the gain is less than unity. 

However, if the difference frequency is very close to 
the signal frequency, current at the difference frequency 
can flow because of the finite bandwidth of the filter. 
The impedance seen by the difference frequency voltage 
that appears across the pump is the impedance of the 
load and the filter. Because of the filter, the difference- 
frequency current 7, is reduced in amplitude and ag, 
its phase angle with respect to the difference-frequency 
voltage across the pump, is increased. The approximate 
power flow out of the pump at the difference frequency 
is 
P, = Ia Va cos ag (9) 


which decreases as the absolute value of @,—, in- 
creases. Since the magnitude of the negative resistance 
is proportional to P, , the negative resistance term in 
equation 8 is multiplied by the factor 6, 


ee | y- 
a J (wp — ws) L — 1/(wp — ws) C | Wp — Ws 
a | . R,+ Rm | | Ws ] (10) 


which is derived from equations 2, 6, and 9, where the 





current 2 is considered to have components at @, and 
Wp—Ws- 

The average powers in equation 6 were obtained by 
integrating the instantaneous power over one cycle of 
the signal, treating the phase angle @ of the pump as 
a constant. However, when the pump frequency is not 
exactly equal to twice the signal frequency, 9 changes 
from the beginning of one cycle of the signal to the 
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Fig. 2. Transformer 
equivalent circuit for 
a single-phase stator 


and single-phase 





short-circuited rotor 


induction machine. 


Axis 

of Rotation / 
beginning of the next cycle. Hence the phase angle of 
the pump is a function of time, given by 


) f 


a 2 W@W 


(11) 

Substitution of equations 10 and 11 into equation 8 
gives the general expression for the gain of a negative 
resistance parametric amplifier with a time-varying in- 
ductance as the pump: 


R a Ly 
. nee 5 208.1 (aa: = 
R 2 R; 


The feasibility of constructing a negative-resistance 


(12) 


parametric amplifier to operate at signal frequencies of 
60 cps is largely determined by realizable values of the 
ratio of w, L,, to R;, which control the gain in equation 


8. If 9 2a, the gain becomes infinite when 


L. 


coe os (13) 


Ww 
? 
2K 


Fquation 13 indicates that with a time-varying in- 
ductance of amplitude 5 x 10° henrys and negligible 
losses (R,, 0) used in the circuit of Fig. 1, reasonable 
gains should be obtained with a load resistance R,, of 
10 ohms, at a signal frequency of 60 cps. 
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Fig. 3. Experimental circuit-connections for machine A with single-phase 


stator and rotor, where L, — 0.22 henry, Lm — 0.2 henry, L’ = 0.04 


henry, = 28 uf, Rn — 3.0 ohms, and R. = 34 ohms. 
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A-C INDUCTION MACHINE AS TIME-VARYING 
INDUCTANCE 

AN INDUCTION MACHINE may be described as a trans- 
former in which the primary winding (stator) is sta- 
tionary and the secondary winding or windings (rotor) 
rotate about an axis perpendicular to the axis of both 
windings.’ From Fig. 2 there is a mutual inductance 
Mj. = My» cos 0 between the stator and rotor windings, 
which is a function of the angular position of the rotor. 
If the rotor is short-circuited and rotated slowly, the 
function 

of 8 can be found from the solution of equations 


inductance seen at the stator terminals as a 


dig d 7 
t+-— (Myo 1) 
dt dt 


e— 


22 (14) 
where L,, is the self-inductance of the stator and Lo» is 
the self-inductance of the rotor. Solution of equation 14 
for the ratio of e,/t,, when Ry ~ 0 gives for the effective 
inductance of the stator 


A 
; M2" 
L (¢) = — (1 
HS 


9 


+ cos 26) 


(15) 


For confirmation of this expression, measurements 
were made of stator inductance for various angular po- 
sitions of the rotor (at rest) with a single-phase short- 
circuited rotor in the MIT-—Westinghouse generalized 
machine® recently available in the laboratory. The 
measured parameters of the machine with this connec- 
tion agreed with results predicted by equation 15. 
The amplitude of the static inductance variation 
obtained is the right order of magnitude for practical 
use in a parametric amplifier. However, new difficulties 
arise because of additional induced voltages and cur- 
rents in the rotor when the rotor is driven at some 
angular speed @,,. These rotational currents will affect, 
to some degree, the magnitude of the inductance varia- 
tion seen at the stator terminals. For an angular speed 
of w,, the mutual inductance becomes M,. cos w,, t and 
if the reactance @»: Lys is assumed to be small compared 


to the rotor resistance, from equation 14 the voltage 


dMy \ 
Win 4-4 care 


) 
Sle eee 
dt 3 1412 dt 2 411 de 41412 


across the stator is 


( ° 
7 1 |. | dM 
na Ro | ” dt? 


(16) 


The explicit form of the time variation of the in- 
ductance is not clearly evident from equation 16, which 
indicates that the machine cannot be replaced exactly 
by an equivalent time-varying inductance since it is not 
of the general form e, = L (di,/dt) + i, (dl/dt) which 
gives the voltage across a time-varying inductance. How- 
ever, physical reasoning and the experimental results 
of the next section suggest that at any speed other than 
Wm equal to @,, where @, is the synchronous speed, the 
machine can be approximated by a time-varying in- 
ductance. 
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At synchronous speed, the machine is similar to a 
synchronous machine operating with a short-circuited 
field winding and with no direct-current excitation of 
the field. Hence, there can be no transfer of mechanical 
or electric power in the machine. Since a time-varying 
inductance implies a transfer of energy stored in the 
field to an external circuit, the machine when driven 
at synchronous speed is not a time-varying inductance 
and appears only as a positive resistance. Further justifi- 
cation of this reasoning follows from the torque-speed 
characteristic of a single-phase induction machine, 
which shows that at speeds less than or greater than 
synchronous speed, power transfer does take place. The 
phenomenon of self-excitation of induction machines 
(induction generators)'® also implies such power-trans- 
fer considerations. 

From this reasoning and from a comparison of the 
difference-frequency voltage V, for a time-varying in- 
ductance to that for an induction machine, the L(t) seen 
at the stator terminals of a 2-pole single-phase induction 
machine with a single-phase short-circuited rotor will 


be taken as 


2 ws) 


2 Re a 


A 
M2" | sin (wp t-+ ¢) 


Lit) = 


2 W»- The amplitude of equation 17 was 
the 


where w, 


determined for condition Loos 0, and for any 


practical machine this condition is not very realistic. 
However, equation 17 is useful qualitatively because 
it shows that the variation of the amplitude of L(t) with 
is linear and for @, close to 2 @, it can be used as 


Wp 


an approximation to L(t). 


EXPERIMENTAL INVESTIGATION 
OF PARAMETRIC MACHINE AMPLIFIERS 


DIFFERENT used as the time- 
varying inductance in the experimental investigation. 
The first® MIT-—Westinghouse 


machine” (machine A) with the single-phase rotor con- 


Two MACHINES were 


was the “oeneralized 


nection, and the second was a commercial 3-phase 
wound-rotor induction motor (machine B). The circuit 
connections and parameter values for machine A are 


given in Fig. 3, in which the value of the 


measured L(t) is included with the inductance of the 
filter (L and C). 
From the theoretical expression (equation 12), 


average 


the 
critical load Re for the power gain to become infinite 
was calculated for each machine. Then in order to check 
these predictions and other theoretical conclusions, the 
test cycle which follows was conducted. Initially the 
input signal power was held constant, with a particular 
R,, and the power gain determined as a function of the 
(angular) mechanical speed @,, of the driven induction 
machine. Then the mechanical speed was held constant 
at the value which gave maximum gain with the par- 
ticular R,, and the gain was determined as a function 
of signal input power. Finally, R; was reduced below 
R, so that 
condition, the output power was observed as a function 


the circuit became oscillatory and, in this 
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Fig. 4. Power gain 
of experimental ma- 


2s 





chine parametric am- 
plifiers as a function 


b 


of normalized pump 
frequency. Machine 
A, Ri = 28 ohms; 
machine B, Ri = 4.5 
ohms. 


Power Gain (R/F,) 
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0.95 1.0 
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of the angular speed of the induction machine. The 
signal frequency for these tests was 60 cps. 

At a pump frequency (@, = 2 @,,) of 120 cps, the gain 
for both machines was a minimum (Fig. 4), as expected, 
since L,, is zero at Wy, 2 w,. The mechanical powe1 
supplied to the shaft of L(t) by the drive motor was 
also a minimum at this speed, indicating that the dip 
in gain was not a consequence of extra losses arising at 
this frequency. The pump frequency at which maxi- 
mum gain was obtained was 135 cps for machine A and 
130 cps for machine B in the single-phase short-cir- 
cuited rotor connection. For given values of R,, the 
maximum gain obtained corresponded to the theoreti- 
cal values expected from equation 12. The theoretical 
and experimental gains of the machine B amplifier as 
a function of the load resistance R, are given in Fig. 5 

For values of R, less than Rey, the circuit always be- 
haved as an oscillator. This mode of operation was in 
itiated by adjusting the pump to the frequency at 
which maximum gain was obtained and then applying 
a signal voltage of 1 or 2 volts. The load current then 
increased as oscillation began. Once this occurred, the 
signal voltage could be reduced to zero and the signal 
source short-circuited without affecting the current in 
the load. The output power as a function of pump fre- 
when the circuit is an oscillator 


quency is given in 


Fig. 6. 
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Fig. 5. Theoretical 


and 


(R, 


experimental 
power gain for ma- 
chine B with pump 
frequency = 130 


cps. 
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Fig. 6. Output power 
of experimental ma- 
chine parametric os- 
~ cillators. Machine A, 
R, = 21 ohms; ma- 
chine B, Rx = 3.6 


ohms. 





| 
I 
T 
! 
' 
i 
' 
' 
| 
t 
' 
! 
1 
| 
1 
' 
J 
! 
1 
de 
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s 


which maxi- 
2m, — l 


because of a change in the amplitude (L,,) of L(t) in 


[he experimental pump frequency at 
mum gain is obtained is displaced from @, 
the region where w,/2o, 
of 1 
solving equation 12 for J 
values for G,, R 
variation of I 


expected 


|. The experimental values 
as a function of pump frequency, as obtained by 
and substituting the experi- 
the 


” 


mental and R,, indicate that 


with @, is approximately linear, as was 
from equation 17. Since R,, is proportional to 
L,,, the gain curve is modified, as seen in Fig. 4, where 
the notch is caused by the decrease in L,, at @,/2@, = 1. 
Che difference in the height of the peaks for machine 
A in Fig. 4 is due to asymmetry of the gain relationship 
(equation 12) and might also be caused, in part, by a 


L(t), 


change the resonant frequency of the filter. 


change in the average value of which would 


CONCLUSIONS 


1. The experimental results obtained with an induc- 
tion machine as the time-varying inductance indicate 
that the theoretical discussion in this article, in general, 
describes the physical circuit and that predicted gains 
can be obtained at signal frequencies of 60 cps. The 
derivation of and reasoning on the equivalent circuit 
for the induction machine hinge on the assumption 
that the machine can be treated as a linear system. This 
description is sufhcient when relatively small powers 
ire dissipated in the load. However, when the machine 
is operating at high power levels it is obvious that the 
nonlinearity resulting from saturation of the iron will 
cause the behavior of the amplifier to deviate from 
that which is predicted by the linear analysis. This is 
evident when the machine is operated as an oscillator. 
The angular speed at which maximum power output 
is obtained is shifted slightly from the speed at which 
maximum gain is obtained when the machine is oper- 
ated as an amplifier (Figs. 4 and 6). The small differ- 
ences in speeds and the similarity of the curves obtained 
in each condition indicate that the linear analysis is 
accurate over the range of power levels investigated 
experimentally 


The amplitude L,, of the time-varying inductance 


“m 
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that the machine presents at its terminals is important 
only over the range of angular speeds for which gain 


would be obtained if L,, were constant, since beyond 


“m 
this range the resonant circuit prevents the necessary 
currents from flowing and the gain is less than unity 
regardless of the value of L 


I 


as presented is sufficient. 


Hence, the description of 


m* 


m as a function of the pump and signal frequenc ies 

2. This general demonstration of 60-cps parametric 
amplification presents a new and unusual application 
of an induction machine. The ease with which this 
type of amplifier can be constructed at 60 cps makes 
its use as an educational aid extremely attractive. Focus 
can be placed upon the basic principles of parametric 
amplification without involvement in the special tech- 
niques of making measurements at very high frequen- 


cies. 
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Sound Waves Salvage Equipment 


Sound waves are currently being used by electronic 
mechanics at the New York Naval Shipyard for salvag- 
ing equipment that was damaged by smoke and salt 
water in last 
U.S.S. 
cently 


December's fire on the aircraft carrier 


The 
the 
poration, sends ultrahigh-frequency sound into a tank 


Constellation. ultrasonic power unit, re- 


installed by Westinghouse Electric Cor- 
containing a special cleaning solution. Dirt is cleaned 
away by the action of tiny bubbles which are formed 
and then exploded by the sonic pressure waves. The 
cleaning technique is being used on the carrier's mo- 
tors, controls, and transformers, as well as the electronic 
equipment. Fire damage to the Constellation, original- 
ly put at $78 million, is now estimated at $48 million. 
It is anticipated that the rehabilitation of the ship will 


be completed by December 1961. 
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HIGHLIGHTS OF THE YEAR 


American Institute of Electrical Engineers 
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AIEE presents this report on its 77th year in a new 
condensed format so that more information can be 
brought to all its members. Full details about all 
activities are available to the officers, committees, 
and any interested members. 

The year just closed has been noteworthy for 
steady expansion of the Institute’s major services in 
the stimulation, presentation, and dissemination of 
technical information through its meetings and pub- 
lications. Of even greater significance have been the 
steps ‘taken to meet the responsibilities and chal- 
lenges presented by’the rapidly changing environ- 
ment of the profession. 

Recognizing that a broad attack is required for the 
solution of today’s problems, and a variety of skills 
and experience must be coordinated and brought to 
bear on them, AIEE in 1960-1961 actively estab- 
lished new intersociety and interdisciplinary rela- 
tions and cooperative activities. 

AIEE has successfully borne the largest single 
share of the drive to raise funds for the most impor- 
tant cooperative project ever undertaken by the or- 
ganized profession. The magnificent new United 
Engineering Center is almost ready for occupancy. 

To better utilize the different backgrounds and 
experience of its membership on the management of 
its affairs, the Board of Directors has been expanded 
and the Executive Committee has assumed heavier 
administrative: burdens. In addition, a program for 
the development and identification of future leader- 
ship has been inaugurated. 

In presenting the following highlights of the year, 
the Board of Directors expresses its appreciation of 
the work of the thousands of members in the Sections, 
Branches, Committees, Divisions, Departments and 
other units of the Institute whose consistent and 
dedicated work resulted in another year of growth 


and progress in the service of the profession. 
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MEETINGS, CONFERENCE ATTENDANCE AT ALL-TIME HIGH 


AIEE continued its vital contribution to the advancement of the profession. disseminating and exchang- 


ing information through its meeting program. All major areas of interest to electrical engineers were 


touched on at a total of 42 meetings all over the country, on a national and district level. 
The four General Meetings (Atlantic City, San Diego, Chicago, and New York), and three District 
Meetings (North Eastern at Providence, R. I., South East and South Central at New Orleans, and Great 


Lakes at Minneapolis), were attended by more than 9000 registrants. 


The number of papers delivered at General Meetings in 1960-61 reached an all-time high of 1093. 


Largest was the Winter General Meeting in New York. where attendance was 4535. Four hundred and 


ninety-seven papers were delivered at this meeting. 


The Pacific General Meeting was combined with the Aero-Space Transportation Conference. 
ATTENDANCE AT STC’s UP 10% 


More Special Technical Conferences were held than last year, with an accompanving increase of sixteen 


percent in the number of papers. Twenty-eight of the thirty-six conferences showed a ten percent increase 


jn attendance. 


The STC’s ranged in subject matter from computers to electric welding. Twenty-two of these gatherings 


were in cooperation with other organizations. 


More than 1348 papers were heard by a total of 36,623 STC attendees. The National Electronics Confer- 


ence, in Chicago, co-sponsored by AIEE, Illinois Institute of Technology and others. had a registration 


exceeding 12,000. One hundred papers were delivered. The American Power Conference in Chicago had 


3000 attending. The Western Joint Computer Conference in San Francisco had more than 2000. 


Electrical Applications in 
the Textile Industry 
Education Frontiers in 
Biomedical Engineering 
Western Joint Computer 
Rural Electrification 
Electronic Components 
Appliance 
Cement Industry 
National Telemetering 
Standards and Electronic 
Measurements 
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A list of STC subjects follows: 


Aero-Space Transportation 
Joint Automatic Control 
Engineering Management 
Industrial Electronics 
National Power 
Petroleum Industry 
Non-linear Magnetics & 
Magnetic Amplifiers 
National Electronics 
Electrical Techniques in 
Medicine and Biology 
Western Appliance 


Power Industry Computer 
A pplication 

Middle Atlantic Textile 

Magnetism and Magnetic 
Materials 

National Conference on 
Application of Electrical 
Insulation 

Eastern Joint Computer 

Reliability and Quality 
Control 

International Solid State 
Circuits 
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Engineering Aspects of 
-Magnetohydrodynamics 
American Power 


Thermoelectric Energy 


Conversion 
Rubber and Plastics 
Electric Heating 
Materials Handling 
Extra-high Voltage Cable 
Electric Welding 


Biomedical Engineering 
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MEMBERSHIP INCREASES TO 56,473 
Membership numbered 56.473 for the period ending May 1, 1961. This is a slight increase over the num- 


ber of members last year at this period. New applications numbered 4311. Student membership was 10.685. 
[wo new student branches were established. and six joint branches with IRE. 


Changes were made in the constitution regarding students and their activities. They are now designated as 
Student Members instead of Student Associates and Student Affiliates. 


NEW SECTIONS, SUB-SECTIONS FORMED 
Section organizations continued to grow. Four new Sections were formed during the year, bringing the 
total to 119. They are Central Florida, Hudson Valley, North Alabama, and Hampton Roads Sections. 


Three new sub-sections were formed: Gainesville, by the Jacksonville Section; Calumet and Fox Valley 


by the Chicago Section. 


Much attention is being paid to getting new members in the Sections. A District competition has been 
organized, with a certificate award to the Section in each District which attains the highest number of new 


applications in proportion to Section membership. 


The Annual Section Growth Award is based on a combination of increased membership and attendance. 


This year, the certificate and gavel went to the Seattle. and to the North Carolina Sections. 
Some Section study group programs have been attended by as high as 75 percent of non-AIEE members, 
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ELECTRICAL ENGINEERING PRINTS THREE SPECIAL ISSUES 


g, in its choice of subject matter, was guided by the interests of the membership 


r? 


Electrical Engineerin 
as evidenced in a 1960 survey. An entire issue was devoted to aero-space problems, and there were special 


issues in May and June on thermoelectric generation. 
Electrical Engineering published 87 technical articles, 59 digests, and 21 general articles. 


Continuing a yearly trend, costs increased about 5 percent. While advertising income declined $88,000, 


this appears to reflect the fact that the electrical industry was particularly hard hit by the business recession. 


The three bi-monthlies: Communication and Electronics, Applications and Industry, and Power 


Industry and Systems, published a total of 2740 pages. 


TEN-YEAR TRANSACTIONS INDEX PUBLISHED 
Volume 79 of the AIEE Transactions was issued. Also published was a ten-year cumulative index of all 


Transactions papers published during 1950-59, 
Six special publications and eight technical conference publications were issued. 


Through its special publications committee, AIEE was requested by the government to translate and 


publish certain Russian technical journals in the electrical field. 


Coverage of papers in Electrical Engineering was extended with the decision to provide 75 word 


abstracts of all papers instead of one page abstracts of selected papers. 
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(Stom hee ( Ke So00d of ‘Y\ypectors S Committees 


The Board of Directors met three times during the 
year. devoting its attention chiefly to matters of long 
range Institute policy. The Executive Committee, by 
holding four meetings, succeeded in releasing the 
Board from administrative problems. 

C. H. Linder took office as President on August 1, 
1960. after his induction by retiring President J. H. 
Foote. W. H. Chase was nominated to be President 
beginning August 1, 1961. 

President Linder led the Board in a comprehensive 
study in depth of the fundamental purposes, his- 
torical development and the present environment of 
the Institute and its sister societies. This has been 
two booklets: AIEE in 1960-61, and 

ATEE. 


digested in 


Climate for 


The United Engineering Center, a major project of 
the Founder Societies for several years, is now near- 
ing completion. AIEE has been actively involved in 
promoting the building of this Center for American 
engineering activity, a symbol of professional unity. 
Scheduled for occupancy in the fall of 1961, it will 
finally house the electrical, and other engineering 
AIEE’s goal was to raise 
$900,000 on the $1214 million building. On May 


12, 1961, $880,957 of this sum had been pledged. 


groups, under one roof. 


ATEE will occupy three floors of the 20-story struc- 
ture on United Nations Plaza in New York City. 
The electrical engineering field will see a new 
landmark AIEE launches the first national 
Electrical 1962. The 


Exposition, a biennial event, will take place in con- 


when 


Engineering Exposition in 
junction with the annual Winter General Meeting in 


Institute 


Activities 


New York City in January. There, latest develop- 
ments in the field can be seen, as well as heard. for 
the technical sessions will be supplemented with ex- 
hibits at the Coliseum of the newest electrical prod- 
ucts and services. 


TECHNICAL OPERATIONS 
DEPARTMENT 
Closer working relationships between TOD and 
its counterparts in EJC Societies are the goal of an 
Ad-hoc committee of TOD. 


TOD is now responsible for approving and sched- 
uling locations and dates of authorized General 
Meetings, District Meetings and Special Technical 


Conferences. 


Direct representation from the Department and the 
Divisions on the Board of Directors was instituted, 


SPACE COMMUNICATION COMMITTEE, 
newly set up. sponsored its first technical session at 
the Winter General Meeting in New York. 


RESEARCH COMMITTEE has sponsored sev- 


eral symposiums and meetings. It is particularly con- 


cerned with promotion of university research and 
intersociety cooperation. 


ye 


SAFETY COMMITTEE is working on current 
proposals to revise the National Electrical Code with 
respect to required grounding of portable electric 
appliances. 





ELECTRICAL ENGINEERING 


Srom b C Spesident 


My short term of office as President of the Institute has impressed me with the need for action and change on the 
part of the Institute if it is to maintain its position as a leadership society in the electrical field. In today’s rapidly 
changing technological climate, there is a constant necessity to review—and revise—the activities.and objectives of the 
Institute. To remain static or move forward slowly is not enough. 

Of all the possible approaches, the most promising is the key idea of creative management of technology. The booklet 
“Climate for AITEE” sets forth this idea of management and describes the factors surrounding and governing it. These 
data have been widely distributed and have served to stimulate discussion and positive thinking—and in some instances 
1o initiate action—capitalizing on the areas of opportunity in the exchange of technical information, the education of 
engineers, and professional development. The officers and the membership are working together realistically to approach 
ihe three objectives: true gain in value of the Institute to a growing membership; enhanced effectiveness in the con- 
duct of the Institute’s affairs; increased interest by members in intersociety relationships. My conversations with 
Institute members have convinced me that more and more members are becoming interested and are anxious to become 
involved in the forward-looking programs now operating or in prospect. 

The many Special Technical Conferences which have been held in cooperation with other groups are examples of 
progressive unity-in-fact. 

Both the Presidents of AIEE and IRE have exchanged visits at Board of Directors’ meetings where mutual opportus 
nities were freely discussed, and the similarities in concepts of management of technology were noted. For example, in 
the field of education, the cooperation at the student branch level is considered to be most important, and the extens- 
sion of membership in ECPD is indicative of this. 

The Functional Plan continued to gain momentum through the meetings of the Presidents of the interested societies 
and the renewed vigor with which EJC is identifying areas of obligations of the Engineering Profession to Society, and 
seeking methods by which EJC can contribute to the overall coordination of technical information flow. 

In the light of ATEE’s acceptance of the need for change and its corollary need for planning a program of action, the 
Board of Directors has authorized a Special Committee to study independently, and without restrictions, the activities, 
policies and philosophies of the Institute. The members of this Committee will delineate a realistic and courageous 
program for future action on all phases of the Institute’s activities, but with particular emphasis on charter and scope 
irnly reflecting the wants and needs of the membership. 

As we watch the work develop, I recommend we keep in mind the message in the quotation from C. P. Snow: 

“More often than I like, I am saddened by a historical myth. Whether the myth is good history or not, doesn’t matter: 
it is pressing enough for me. I can’t help thinking of the Venetian Republic in their last half-century. Like us, they had 
once been fabulously lucky. They had become rich, as we did, by accident. They had acquired immense political skill, 
just as we have. A good many of them were tough-minded, realistic, patriotic men. They knew, just as clearly as we 
know, that the current of history had begun to flow against them. Many of them gave their minds to working out ways 
to keep going. It would have meant breaking the pattern into which they had crystallized. They were fond of the 
pattern, just as we are fond of ours. They never found the will to break it.” 


Altogether these programs which are in progress make. me confident that the Institute will meet the challenges of an 
ever-growing, dynamic technology. It has been a privilege to serve the Institute and its membership as President in 
this past year. 


{.\ pee oe 
*C. P. Snow, ‘* The Two Cultures and the Scientific Revolution.” VAIL iv KeL (4 rveV) 
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SEMI-CONDUCTOR RECTIFIER COM. FUNDAMENTAL ELECTRICAL STAND- 
MITTEE will co-sponsor the quintennial industrye ARDS COMMITTEE is working on a specification 
wide meeting in 1962 on Rectifiers in Industry. for Standard Capacitors. 

INSULATED CONDUCTORS COMMITTEE = [TELEMETERING COMMITTEE has sub- 
presented a report on their Soil Resistivity research jyitted a list of definitions of telemetering terms to 
project, Soil Thermal Characteristics in Relation the Standards Consmitice. 
to Underground Cables. The 5-year project was 
financed by several interested organizations. EHV . 2 

INDICATING AND INTEGRATING IN- 
STRUMENTS COMMITTEE has up-dated and re- 


vised the report, Progress in the Art of Metering. 


Cable Conference was held in Elmira and Ithaca. 


POWER GENERATION COMMITTEE ar- 
ranged field trip meetings to inspect the latest com- 
puter controlled plants. TEXTILE INDUSTRY COMMITTEE is study- 

' ing operation temperatures of electrical equipment 

COMMUNICATION DIVISION COM. nclosures in textile plants. 

MITTEE sponsored the Fifth National Symposium é 

on Global Communications. Application has been INDUSTRIAL AND COMMERCIAL POWER 

made for funds to translate three Russian journals. SYSTEMS COMMITTEE is revising, in coopera- 
‘ %» tion with ASA, the Red, Green, and Gray Books, 

CHEMICAL INDUSTRY COMMITTEE is 2 2 
helping set up specifications covering definitions of ELECTRIC HEATING COMMITTEE is pre- 


terms and test procedures of industrial type batteries. (Continued on next page) 
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paring data on electric heating processes, along with 


thermal and electrical properties of materials. 


SYSTEM ENGINEERING COMMITTEE is 
working on a list of definitions for control termi- 
nology : 

ROTATING MACHINERY COMMITTEE has 
revised and recommended as full status AIEE Stand- 
ards: AIEE No. 58. Standard for Induction Motor 
Letter Symbols: and AIEE No. 67, Guide for Oper- 
ation and Maintenance of Turbine Generators. 

MAGNETIC AMPLIFIERS COMMITTEE— 
Special Technical Conference on Non-linear Mag- 
netics heard 27 papers. Fifteen of these were awarded 
Transaction status. 

SOLID STATE DEVICES COMMITTEE is 
gathering material for a special summer issue of 
Electrical Engineering on microsystems electronics. 

STANDARDS COMMITTEE approved nine 
standards. 
with IRE. . 

SWITCHGEAR COMMITTEE has work under- 


way on standards for new temperature rise limita- 


\ Joint Standards Committee was set up 
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tions, rated capacitor current switching, and 


capacitor switching. 


TRANSMISSION AND DISTRIBUTION 
COMMITTEE published a Bibliography on Power 


Capacitors covering the period 1956-59. 


COMPUTING DEVICES COMMITTEE issued 
its first newsletter. It took part in several joint Com- 
puter Conferences. < : e 

ELECTRICAL INSULATION COMMITTEE 
prepared a handbook on the effects of radiation on 
insulating materials; took part in the Electrical In- 
AIEE 


sulation Conference, co-sponsored by and 


NEMA. o 4 & 

ELECTRICAL TECHNIQUES IN MEDICINE 
AND BIOLOGY COMMITTEE co-sponsored a 
conference on Medicine and Biology. 

Under the FEEDBACK CONTROL SYSTEM 
COMMITTEE sponsorship, AIEE will be host 


Society for the 1962 Joint Automatic Control Con- 


ference. 


MINING INDUSTRY COMMITTEE is pre 
paring a set of recommended practices for the ine 
dustry. 
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INDUSTRIAL POWER RECTIFIERS COM- 
MITTEE continues its work on standards. 

MARINE TRANSPORTATION COM- 
MITTEE took part in a technical conference of the 
International Electrotechnical Commission in Stock- 


holm. Sweden. 
> ee 3) 


LAND TRANSPORTATION COMMITTEE 
is working on Standards for semi-conductor power 
rectifiers. 


AERO-SPACE TRANSPORTATION COM- 
MITTEE reviewed several British aircraft standards 
and codes; also initiated a program aimed at pro- 
ducing a series of standards in the missile and space 


vehicle support field. 


ELECTRONICS COMMITTEE has worked out 
an arrangement with the Solid State Devices Com- 
mittee whereby a common membership serves both 
the New Energy Sources and Thermoelectric De- 
vices Subcommittees. The purpose is interchange of 
information and coordination of activities. Each 
electronics subcommittee chairman has an adviser 
to work with him on developing new standards. 


42> 


TRANSFORMERS COMMITTEE sponsored a 
total of six sessions at the General Meetings. 

DATA COMMUNICATION COMMITTEE in 
its joint session at the National Electronics Confer- 
ence and the COMMUNICATION THEORY 
COMMITTEE, at the Fall General Meeting, experi- 
mented with the reporter method of presentation and 
panel discussion. 

PROTECTIVE DEVICES COMMITTEE is 
working on the revision of Standard No. 32 on 
Neutral Grounding Devices. New information on 
thermal aging of insulation will permit changes in 
thermal rates and temperature of grounding devices. 


cay = ity 


PROFESSIONAL DEVELOPMENT & 
RECOGNITION DEPARTMENT 


Seven medals were awarded, including two new 
ones, and two fellowships. 

The Edison Medal went to Harold S. Osborne; the 
Lamme Medal to Dr. John George Trump; the Medal 
in Electrical Engineering Education to Dr. Ernst 
Weber; the William M. Habirshaw Medal to S. B. 
Crary. Perry Borden received the Morris E. Leeds 
Award; Dr. Rudolph Kompfner the David Sarnoff 


1961 


G WELLL 


Award and Dr. Mervin J. Kelly was first recipient of 
the Kelly Award. The Volta Fellowship went to 
Arrigo L. Frisiani, Genoa, Italy, a graduate student 
and instructor at the University of Michigan. The 
Fortescue Fellowship went to George W. Gruver, a 
graduate student at the University of Oklahoma. 
The PRIZE AWARDS COMMITTEE recom- 
mended that medal awards be established in Power 
Generation, Basic Sciences and Materials, Utiliza- 
tion of Electrical Energy, and Service to the Institute 


and Literature. 


The EDUCATION COMMITTEE presented a 
series of four meetings on Graduate Education, in 
cooperation with IRE and ASEE. 


GENERAL ADMINISTRATION 
DEPARTMENT 


Constitution and By-law amendments, sponsored 
by the General Administration Department, have 
opened student membership to those enrolled in sci- 
ence curricula offering suitable preparation for grad- 


uate study and practice in engineering. 


The STUDENT BRANCH COMMITTEE, the 
EDUCATIONAL PUBLICATIONS COMMIT- 
TEE and the PUBLIC RELATIONS COMMIT- 
TEE cooperated again this year to publish five issues 


of EE Digest, student newspaper launched in 1959, 


The Public Relations Committee was responsible 
for preparation and publication of 15 brochures, 
newsletters. and other literature. 


AIEE-IRE Coordination Committee on Student 
Activities has been set up to study ways to get closer 
coordination between AIEE and IRE Student Branch 
activities. 

(n extensive program of Section Meetings brought 
the subject, “Organize the Engineering Profession 
for Unity” 
Through active participation in ECPD and EJC, and 
cooperation with NSPE, AIEE continues to keep its 


members represented and informed on matters of 


to the attention of the membership. 


broad engineering interest and concern. EJC has 
undertaken significant projects looking toward the 
identification and improvement of the channels for 


communication of technical information. 


TRANSFERS COMMITTEE is revising a man- 
ual on transfers. Purpose is to encourage general 
information on grade, requirements, organization, 
and initiation of transfer applications. 
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HASKINS & SELLS 
CERTIFIED PUBLIC ACCOUNTANTS 


TWO BROADWAY 
NEW YORK 4 


Accountants’ Report 


American Institute of Electrical Engineers: 


We have examined the balance sheet of American Institute of Electrical Engineers as of April 
30, 1961 and the related statements of income and operating fund reserve and of restricted fund 
reserves for the year then ended. Our examination was made in accordance with generally accepted 
auditing standards, and accordingly included such tests of the accounting records and such other 
auditing procedures as we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet and statements of income and operating fund 
reserve and of restricted fund reserves present fairly the financial position of the Institute at April 
30, 1961 and the results of its operations for the year then ended, in conformity with generally 
accepted accounting principles applied on a basis consistent with that of the preceding year. 


(signed) Haskins & Sells 
June 15, 1961 
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Exhibit A Balance Sheet, April 30, 1961 and 1960 








ASSETS LIABILITIES 


April 30, April 30, April 30, April 30, 
1961 1960 1961 1960 








Property Fund Assets: Property Fund Reserve: 


Founder Society advances to United Engi- Founder Society advances 
neering Trustees, Inc. (not repayable ex- neering Trustees, Inc. .... ante 265,000 265,000 
cept upon latter's dissolution; 4% in- CHOMNEE o's. 90'S kanes ee 16 16 
terest payable from date of occupancy of 
United Engineering Center) 265,000 $ 265,000 

Other properties at nominal values (library, 
works of art, etc : . 16 





iaees TOTAL PROPERTY FUND RESERVE ... 265,016 265,016 
TOTAL PROPERTY FUND ASSETS . 265,016 


265,016 








Restricted Fund Reserves (Exhibit C): 
Reserve Capital fund ,271,380 1,199,518 
Member-for-life fund * ‘ 39,893 35,301 

International Electrical Congress of §$ 
Library fund .. ri te 6,616 6,616 
Edison Medal fund Terre TOE Vee 11,764 11,552 
Edison Endowment fund ; sare ‘sy 7,986 7,986 
Lamme Medal fund 9,572 9,539 
Mailloux fund P Pardes 1,054 1,054 
Volta Memorial fund ee ee Pe 13,529 14,627 
Kettering Award fund ... 2,476 2,461 


Restricted Fund Assets: 
Securities market value 1961—$1,953,598; 
1960—$1 694,252) : 1,350,832 1,267,495 
in 13,438 20,719 
nterest purchased .. ek gee — 440 


TOTAL RESTRICTED FUND ASSETS .... 1,364,270 1,288 ,654 





1 OTAL RESTRICTED FUND RESERVES .. 1,364,270 1,288 ,654 





Operating Fund Assets: 
Cash . 53,075 
Accounts receivable . i aiiaia ad 
ote = sa — 41.758 Operating Fund Reserve, Liabilities, Etc.: 
nbers ior dues coeeese _ 41,49 . 
Advertisers (less reserve) F Pees 8.7 26,718 Accounts payable .. 139,936 
> 2 > > gas’ 
Advances for technical conferences and Accrued expenses ese ee 1,993 
meetings 75 12.050 Deferred income, etc 
g , - : 2 
Subscriptions, et : : 29 65 46,722 Dues eee. 62,080 
Inventories—at cost or less Subscriptions to publications, etc. 81,740 
Transactions . . 95 19° 23.135 Other ‘ ; Sythe a a 8,307 12,655 
Text and cover paper , ' 41.908 Reserve for expenses of moving to United 
Badges . 256 Engineering Center 8,500 a ; 
Production charges for May and subsequent Operating fund reserve (Exhibit B) 33,466 71,862 
harg av 2 
ssues of Electrical Engineering 7,28 10,486 
Prepaid expenses ‘ 13,428 
Office equipment, furniture, and fixtures (less 
reserve for depreciation, 1961— $88 658; 
1960—$77 .082 : 50,729 
Expenditures applicable to United Engineer- 
ing Center premises 





an TOTAL OPERATING FUND RESERVE, 
TOTAL OPERATING FUND ASSETS ne 336,022 325,265 LIABILITIES, ETC. 336,022 $25,265 


oral bain $1,965,308 $1,878,935 Torat $1,965,308 $1,878,935 
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Exhibit B 


Income: 


Dues: 
Members 
Students 


COSTER E ESE SEES HEED OSE 


COPPER ET ESET EES EE EEE 


Fees: 
Entrance 
Transfer 


Oe RUSE PT OSSOCIEC SIE e Tees 


CORRE RRH RE HEO EET E EEE EEE 


Publications sales: 
Advertising eccccccccce 
Electrical Engineering subscriptions, etc. .. 
Transactions volumes 
Bimonthlies subscriptions, etc. .. 
Preprints, special and technical 
publications, etc. eee 


Other income: 

Meetings registration fees ..secccesessece 

Technical conferences—net 

Income from investments: 
Reserve Capital Fund— 

Marketable securities 

Other 

Standards sales (including binders) .... 

Sale of member emblems 

Miscellaneous 


eee eereeeeseee 


‘TOTAL INCOME .... 


Expenses: 

General Administration Department: 
Public Relations 
Sections 
Student Branches 
Membership 
Institute Districts 
Other (including 

1960—$25,358) 


salaries, 1961—$23,568; 


Professional 
Department 


Development and Recognition 


Technical Operations Department: 
Institute Meetings 
Technical Activities 
Standards Committee 


Forward 


eeeeeeere 


Aucust 1961 


April 30, 


April 30, 





1961 


1960 


$ 890,377 
45,618 





935,995 





17,324 
4,550 


$ 18,089 
4,475 





21,874 


22,564 





339,551 
45,500 
33,783 
92,137 


85,168 


$ 429,280 
44,664 
40,189 
79,380 


117,717 





596,139 


711,230 





50,926 
12,172 


58,134 
2,883 
22,127 
250 
2,568 


51,243 
6,671 


56,196 
2,958 
20,239 
471 


2,032 





149,060 


$ 139,810 





720,016 


$1,809,599 





60,830 
147,420 
53,747 
7,917 
6,313 


40,003 


$ 57,762 
159,092 

47 B84 
6,099 
8,892 


44,480 





316,230 


$ 324,209 





18,541 





83,162 
33,247 
18,256 
29,414 


$ 73,583 
33,074 
21,687 
12,374 





164,079 


$ 140,718 





498,850 


$ 482,636 


Institute 


TOTAL INCOME (Forward) .ececeees 


EXPENSES (Forward) .sscccccccscccecces 


Publications Department: 
Electrical Engineering: 
Advertising 
Text 
Transactions 
Bimonthlies 
Membership 
manual . , 
Preprints, special and technical publica- 
tions, etc. oe 


seeeesecsceses 
volumes 


directory 


TOTAL DEPARTMENT EXPENSE ....- 


Non-Department Expense: 
General: 

Salaries 

Postage 

Stationery and supplies eee 

Contributions under retirement plan ... 

Social Security taxes 

Legal fees .. 

Travel expenses of Directors and President 

Depreciation of equipment, etc., (includ- 
ing accelerated depreciation, 1961— 
$4,314; 1960—$250) 

United Engineering Trustees, Inc-.: 
Building assessments, (exclusive of 

amounts charged to other accounts, 
1961— $11,440; 1960—$11,056) 

Library assessments and pension 

Rental of equipment ..... 

Provision for moving expenses 

Other 


Constitution and Bylaws Committee 
Finance Committee 

Planning and Coordination Committee 
Intersociety Relations Committee 


‘TOTAL NON-DEPARTMENT EXPENSE ... 


TOTAL EXPENSE .... 


eeeeeereree 


Excess'of Income over Expenses for the Year .,. 
Operating Fund Reserve, May 1 


Transfer to Reserve Capital Fund 


Operating Fund Reserve April 30 .-..-+-. 


Activities 





Statement of Income and Operating Fund Reserve for the Years Ended April 30, 1961 and 1960 


April 30, 


April 30, 





1961 
$ 1,720,016 


1960 
$1,809,599 





$ 4°8,850 


$ 482,636 





241,323 
206 969 
66,141 
137,034 


10,032 


100,162 


255,614 
215,334 
54,867 
177,592 
17,690 
121,605 





$ 761,661 


$ 842,702 





$ 1,260,511 


$1,325,338 





$ 218,022 
5,855 
12,851 
31,137 
11,816 
1,000 
10,485 


12,693 


$8,681 
31,412 
8,693 
8,500 
29 996 


500 
16,122 


6,687 


37,815 
30,706 
12,297 


31,941 





421,141 
1,592 


2.876 


430 


$ 406,967 
2,499 
1,889 

29 
1,015 





$ 426,039 


$ 412,399 





$ 1,686,550 


$1,737,737 





$ 33,466 
71,862 


$ 71,862 
(65,934) 





$ 105,328 
71,862 


$ 5,928 
(65,934) 





$ 33,466 


$ 71,862 _ 








615 








Exhibit C Statement of Restricted Fund Reserves for the Year Ended April 30, 





International 
Electrical 
Congress of 
Reserve Member- St. Louis Edison Edison Lamme Volta Kettering 
Capital for-Life Library Medal Endowment Medal Mailloux Memorial Award 
Total Fond Fund Fund Fund Fund Fund Fund Fund Fund 





Balance, May 1, 1960 ............ $1,288 ,654+...$1,199,518...$35,301...$6,616... ... $7,986 $9,539.....$1,054....$14,627T $2,461 
Additions 
Transfer from operating fund 
reserve (Exhibit B) 
Transfers between funds 
Income from investments 
Dues paid by members-for-life 
Contributions .. esis 516 : axe 
3,373,715..... 1,271,380. . 


Deductions 
Purchase of medals, certificates, 
etc 
Library purchases 
District branch prizes: 
Traveling expenses 
Prizes 
Scholarship awards 
Stationery, etc. . 
TOTAL DEDUCTIONS .... 7 4 os 4,768 . 137 


Balance, April 30, 1961 a 3 
(Exhibit A) ; $1,271,380... . .$6,616... $11,764... 
Composition of Balances: Pee : 
Securities (market value, 
$1,953,598) : 350,832... .$1,270,617. .. $36,822. ..$5,031...§ 9,131.. 
Cash in banks 13,438. 3,071... .1,585 ..2,633.. 
Porat ve aeeees $1,364,270... .$1,271,380. .. $39,893. ..$6,616...$11,764... $9,572 





*The income of $58,134 from Reserve Capital Fund investments is credited to operating fund income (see Exhibit B). 
tBalance at April 30, 1961 includes loan of $3,300 repayable to Operating Fund, like amount being included in accounts receivable subscriptions, etc. 
of latter fund 





Schedule of ATEE General and District Meetings 


i962 1963 1964 1965 1966 INVITATIONS 





LOCATION | q LOCATION 


2 
&2 
aoa 
a0 
a 


PAPER 
CLOSING 


CLO 





NEW YORK,NY} 
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| The NEE Dollars 


1960-61 


WHERE THEY CAME FROM 


Dues, Entrance, Transfer Fees .......22006 eccese $ 974,817 
Advertising 339,551 
Bimonthlies Subscriptions, Preprints, 

Special and Technical Publications ee 177,305 
Electrical Engineering Subscriptions ....cccccccccccccccvccsccccsececce 45,500 
Transactions see 33,783 
NEE EE TOVERONES wo occ ccc ccsosetecescéeres eee 61,017 
Meeting Registration Fees .......eeeeceees * 50,926 
Standards Sales 22,127 
Technical Conferences .........-. ° one 12,172 
Miscellaneous 2.818 


Total Income, General Fund . 720,016 
Plus Income From Special Funds 
Allocated to 1960-61 Expenses 7,446 


51,727,462 


WHERE THEY WENT 


Pambtieatiots Dervis hoi. nix vin cc cecvcceccvesacusdecéwade ys seeese.cs $ 912,349 
Section Allotments and Services 190,239 
Student Services 150,583 
Headquarters Building & Equipment (including library) 116,514 
Institute Meetings 113,564 
Technical Activities, including Standards .........e eee eeeeeeeeeceeeseces 97,566 
Membership Development and Selection 69,051 
Support of Inter-society Affiliations 31,386 
Professional Development and Recognition 12,744 


$1,693,996 
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1960-61 OFFICERS 


PRESIDENT 
C. H. LINDER 


erm expires July 31, 19617 


PAST-PRESIDENTS 
F, HICKERNELL J. H. FOOTE 
Term expires July 31, 1961) (Term expires July 31, 1962) 


DIRECTORS-AT-LARGE 
. W. MORRIS HENDLEY BLACKMON 

Cc. STRASBOURGER E. I. GREEN 

( Terms expire July 31, 7961) S. M. OSTHAGEN 

(Terms expire July 31, 1963) 
A. LEWIS R. B. GEAR 

F. RODI Cc. T. HATCHER 
Cc. STARR C. T. PEARCE 

( Terms expire July 31, 1962) (Terms expire July 31, 1964) 


DEPARTMENT DIRECTORS 


General Administration 


Professional Development and Recognition 
C. T. PEARCE : B. G. A. SKROTZKI 
Publications Technical Operations 
W. F. DENKHAUS F. L. LAWTON 
( Terms expire July 37, 1967) ( Terms expire July 31, 1962) 


DISTRICT VICE-PRESIDENTS 
District District 
GAYLORD H. H. SHEPPARD 
WEIL, JR. J. W. DAVIS 
BUSH M. H. KIGHT 
Ss. C. WRIGHT G. T. HARNESS 
H. A. CARLBERG RENE DUPUIS 
A. W. RAUTH F. S. BACON, JR. 
WALTER CRILEY W. H. CHASE 


P. G. WALLACE (Terms expire July 31, 1961) 
Terms expire July 31, 1962) 


TECHNICAL VICE-PRESIDENTS 
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PAS TIT VTE AG TEivVerrtes 


ONE of the most modern integrated steel-making facilities in the United States is the Geneva 
Works of the United States Steel Corporation, Columbia-Geneva Division. An inspection trip 
will be made to this division during the Pacific General Meeting on Thursday, August 24, at 


9:00 a.m. 


50th Annual Pacific General Meeting 
To Be Held August 23-25 in Salt Lake City 


THE 50th annual Pacific General Meet- 
ing of AIEE will feature the presentation 
of 61 technical papers. Registration will 
commence at 5:00 p.m. on Tuesday, Aug 
ust 22, at the Hotel Utah in Salt Lake 
City, Utah, and activities will wind up on 
Friday, August 25. The technical sessions 
are being arranged by the Technical Op- 
erations Department of the Institute and 
will list papers on subject matter match- 
ing the large technical diversity of Utah 
industry. In the greater Salt Lake Valley 
there are industries varying from mining 
and its associated phases to manufacture 
and assembly of space age electronics and 
missiles equipment 

Utah people are noted for their friendli 
ness and hospitality, and Salt Lake City is 
the center of scenic America. It is 305 
miles by car to Jackson Hole, Wyoming 
and Yellowstone National Park, 127 miles 
to the famous Salt Flats, 400 miles to the 
Grand Canyon, 266 miles to Cedar Breaks 
National Monument, and 275 miles to 
Bryce Canyon. The roads are good and 
the speed limit is 60 miles per hour 

M. A. Bostwick, chairman of the Pacific 
Coast Relay Subcommittee, is scheduling 


a full day of discussions on relaying prob 


lems for Tuesday, August 22. These dis 
cussions will be open to members as well 
as the subcommittee. For further informa 
tion Mr. Bostwick may be contacted at 
the Portland General Electric Company 
Portland, Ore. 


Inspection Trips 


Matching the diversity of Utah indus 
try, inspection trips have been arranged 
as follows: 

Wednesday, August 23 (1:30 p.m.) Ken- 
necott Copper Corporation, This corpora- 
tion operates complete mining, milling, 
smelting, and refining facilities only 25 
miles from downtown Salt Lake City. The 
corporation’s Bingham Canyon mine is 
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generally acknowledged as the world’s 
largest man-made excavation from which 
are produced nearly a half billion pounds 
of copper every year. Nearby at Magna, 
Utah, is the largest copper smelter in the 
world and a short distance from there is 
the electrolytic refinery. The facilities in 
Utah produce about 22% of the nation’s 
newly mined copper every yea The 
processing of this low-grade copper or 


is a high engineering achievement. Cost 


BRILLIANT glare erases 
part of the night skies 
around the Hercules 
Powder Company's Bac- 
chus rocket plant, and 
a sustained roar heard 
for miles 
static firing of an Air 
Force third stage Min- 
uteman engine from 
the test bay. This fa- 
cility will be visited 
Thursday, August 24, 
at 9:00 a.m., during 
the Pacific General 
Meeting. 


announces 
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for this trip will be for transportation 
only, approximately $1.50 

Thursday, August 24 (9:00 a.m.) United 
States Steel ¢ orporation he 
tion’s Columbia-Geneva Steel Division op 


corpora- 


erates the most highly integrated steel 
mili west of the Mississippi River at 
Geneva, Utah. This facility was built in 
early 1940 and hence is a most modern 
steel facility. Since that dav, it has been 
continually expanded and modernized. 
Thursday, August 24 (1:00 p.m.) Her- 
cules Powder ¢ ompany At Bacchus, Utah 
not far from the Bingham Canyon mine 
the Hercules Powder Company has a 
This fa 


cility is being expanded to cover work 


long-established explosives plant 


which is being performed by the com 
pany on the third stage of the Minute 
Man Missile and the second stage of the 
A2 Polaris Missile. Cost of this inspection 
trip will be approximately $1.50 for trans 
portation only 


Social Events 


A welcoming cocktail party is planned 
for the hours of 6:00 and 8:00 p.m. on 
Tuesday, August 22. On Wednesday, the 
Lafayette Ball Room of the Hotel Utah 
will be the location for the welcoming 
luncheon where the featured speaker will 
be Dr. C. S. Winters of the General Motors 
Corporation 

On Thursday, August 24, the main ban 
quet will be held in the Hotel Utah with 
a cocktail hour preceding the banquet 
Entertainment will be provided after the 
banquet. 








Tentative Schedule of Events 


August 22, Tuesday 


Registration Begins, 5:00 p-m. 


Cocktail Party, 6:00 p-m. 


August 23, Wednesday 


Technical Sessions, 9:00 a.m, 





Reactor Instrumentation Systems 
Mining 


Relay 
Ladies’ Hunt Breakfast, 10:00 a.m. 
Men's Luncheon, 12:00 noon 
Kennecott Copper Corp. Trip, 1:30 
p-m 


Technical Sessions, 2:00 p.m. 
Chemical Industry 
Substations 


Electrical Instr 


ments in Biology 


el Corp. Trip, 9:00 


sion, 9:00 a.m 
Electric Heating 
and Commercial Power 


mmunications 


Handling & Construction 


flee Hour, 9:00 a.m 


®& Fashion Show, 


Co. Trip, 1:00 p-m. 
2:00 p.m 


Commercial Power 


ng and Economics 
nunications 


Devices 


Hour, 9:00 a.m, 


ns, 9:00 a.m 





ind» Distribution 
ontrol Systems 


Ladies’ Events 


Ladies will register Tuesday 


August 22 

00 p.m., and may attend the welcom- 
cocktail party at 6:00 p.m 

On Wednesday, August 23, at 10:00 a.m., 

a Hunt Breakfast at Log 

Haven rick and flower arranging is 

scheduled for the afternoon. Buses and 


cars will be provided for transportation 


coffee on 
August 24, at 9:00 a.m. at 
Hotel Utah. At 1:00 p.m., they will be 
taken to the Fort Douglas Hidden Valley 
Country Club for a luncheon and fashion 


Lhe ladies will meet for 


Thursday 


show. Cocktails will be served at 6:00 p.m 
at the Hotel Utah. At 7:00 p.m 


accompany their 


the ladies 
husbands to the 


Danquel 


On Friday, August 25, at 9:00 a.m., the 
ladies will meet again for coffee at the 


Hotel Utah 


Student Activities 


Student activities are being arranged 
by Dr. L. D. Harris of the University of 
Utah for Thursday, August 24. There will 


be meetings in the afternoon for students 
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and counselors to discuss problems of 
mutual interest. The luncheon on Thurs- 
day for students and their counselors will 
feature a speaker presenting a topic of 
interest to all participants. 


Sports 


Arrangements have been completed 
with the Salt Lake Country Club whereby 
AIEE members registered at the meeting 
will be able to utilize the recreational 
facilities of the club. Individuals will have 
to make their own arrangements as to 
swimming, tennis, and golf at the Country 
Club. 


Hotel Reservations 


Hotel and motel accommodations are 
available in both downtown Salt Lake 
City and in the suburbs. 


Hotel rates are as follows: 


Hotel Utah 

Single Room $ 8.00 to $15.00 

Double Room of. naa? 10.00 to 18.00 

Twin Room . 12.00 to 18.00 

I'wo-room Suites 20.00 to $5.00 
World Motor Hotel 

Single Room ee et $ 8.00 to $10.00 

Double Bedroom ........ 12.00 to 16.00 

Suites H ... 14.00 to 18.00 
Hotel Utah Motor Lodge 

Single Room $ 9.00 to $12.00 

Double Room af 12.00 to 16.00 

Iwin Room 14.00 to 16.00 
Temple Square Hotel 

Single Room ‘ $ 5.00 to $ 7.50 

Double Room Ka 7.50 to 9.50 

Twin Room oy 8.00 to 11.00 

Free parking. 

The Hotel and Facilities Committee 
will handle reservations on a first-come 
O. Wald, chairman of 
the committee, may be contacted for in- 
formation and reservations at the Utah 
Power and Light Company, Box 899, Salt 
Lake City, Utah. 


first-served basis. F. 


Registration 

located 
on the mezzanine of the Hotel Utah. Fa 
cilities for registering will be available 


The registration desk will be 


Tuesday beginning at 5:00 p.m. and con- 
tinuing daily throughout the meeting. 
For convenience, members and non- 
members should return their advance reg 
istration cards. Registration fees payable 
at the meeting are $6 for members, $10 


for nonmembers, and $2 _ for 


ladies. 
Children and students will not be charged 


a fee. 


Technical Program Given 


rhe tentative technical program follows: 
Wednesday, August 23 


9:00 a.m.—Reactor Instrumentation 
Systems 


CP.°* The Design of Nuclear Instrumentation 
Systems for Water Cooled Reactor Pow- 
er Plants. R. Eastman, S. N. Ehren- 
preis, Westinghouse Elec. Corp. 

CP61-929. Design and Performance of the 
Dresden Station In-Core Monitor Sys- 


* Conference papers will not be reprinted by 
the Institute; however, they may be available 
at the meeting at the discretion of the author. 
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PREPRINT PRICES 


50¢ to Members. 
$1.00 to Nonmembers, 


ALL MAIL ORDERS must be accom- 
panied by remittance in full or 
coupons. 


COUPON BOOKS in $10 denomina- 
tions may be purchased. 


NUMBERED PAPERS only are avail- 
able. 


SEND ORDER and remittance to: 
AIEE Order Department 
33 West 39th Street 
New York 18, N. Y. 











tem. R. K Saird, J. Forster, General 
Elec, Co. 

CP61-951. Instrumenting a Sodium Cooled Re- 
actor Power Plant for Control and 
Safety. E. Matlin, Atomics Int'l. 

CP61-950. Automation Study of a Nuclear Pro- 
pulsion System. R. B. Rice, General 
Elec. Co 


9:00 a.m.—Mining 


CP.* A.C. Motors & Controls As Applied to 
Loading Machines. B. Harbage, Jettrey 
Mfg. Co, 

CP.* Semi-Conductor Control for Excavating 
Equipment. A M. Vance, Westing- 
house Elec, Corp. 

CP.* Electric Drive for Off-Highway Ve- 
hicles. H. J. McLean, H. Vitt, General 
Elec. Co 


9:00 a.m.—Relays 
61-925. Transient Voltages in Relay Control 
Circuits. W.K. Sonnemann, Westing- 
house Elec. Corp. 
61-936. Protection of Control Circuit Rectifiers 
Against Surges from D-C Coil Inter- 
ruption, H. T. Seeley, General Elec. 
Co, 
A Static Voltage Differential Relay for 
Protection of Shunt Capacitors. M. O. 
Tom, Bonneville Power Admin. 
61-921. A Partial Survey of Relay Protection 
of Steam Driven A-C Generators. AIEE 
Working Group of the Generator Pro- 
tection Subcommittee of the Relays 
Committee, J. M. Bisbee, chairman 


61-935. 


2:00 p.m.—Chemical Industry 


61-944. Committee Report on Electrical Char- 
acteristics of Electro-chemical Cell 
Line AIEE W.G. of the Electro- 
chemical Process Sub. of the Chemical 
Industry Committee, R. P. Stratford, 
chairman (Re-presented for Discussion 
only) 

CP.* Protection of Three Phase Motors 
Against Single Phasing. R. H. Long 

CP.* The 1960 Extension to the Inspiration 
Electrolytic Tank House, R. E. Martin, 
C. E. Helms, Inspiration Consolidated 
Copper Co. 


2:00 p.m.—Substations 


CP.* Short Circuit Tests on Strain Buses. 
R. S. Melville, Southern Calif. Edison 
Co 

CP61-926. Considerations in Purchasing Mo- 
bile Substations. R. H. Schneider, Ta- 
coma, Wash 


Transformer Noise Problems on Sub- 
stations. E. H. Wendt, Los Angeles 
Dept. of Water and Power. 


2:00 p.m.—Electrical Instruments in 
Biology 


CP61-943. Electrical Techniques and the Heart 
in Health and Disease. G. G. Knicker- 
bocker, W. B. Kouwenhoven, Johns 
Hopkins Univ. 

Electronics, Plumbing and Last-Chance 
Cardiology. C. T. Dotter, Univ. of 
Oregon. 


ELECTRICAL ENGINEERING 





Thursday, August 94 CP61-922. High-Voltage Power System Decre UHF I'V Network. O. Reed, Jr., Jan- 
’ . ments. M. J. Lantz, Bonneville Power sky & Bailey 
Admin. Pe inte . 
9:00 a.m.—Residential Electric Heating CP61-924. Estimating Appliance Consumption 9:00 a.m.—Transmission & Distribution 
CP.*  Inveatic 1 Te ” in Distribution Systems. T. 4. Lambe, CP61-940. Aluminum Cold Flow Compensation 
ms “ess. ga sam ne id oe Fag rer ment J. C. Clapham, Univ. of British Colum- in Bolted Electrical Connections. G. L. 
ee ee tecsctoams bia Flynn, T. L. Rundlett, Anderson Elec. 
CP.* ee tt for Electric Heating 61-925. A Note on the Capital Recovery Factor Corp. 
a Loads. F. O. Wald R $. Patrick J. F. Brennan, Pacific Gas & Elec. Co. 61-941. ; es Se ee hed 
oe . Par cons . ystems. / elseth, Univ. o ich. 
cp.* aie lonios a lng ae aoe 2:00 p.m.—Radio Communication CP.*| The NEAR System—Disaster Warning 
Mesiftential Loeds. A §. Anderson. CP.* Very Long Traveling Wave Antennas Via the Utility Network. R. I. Kopan, 
Ebasco Services : D. K. Reynolds, Univ. of Wash Midwest Research Inst 
Ep:0  Bcslaer an Gate: Sesatels 0c. Wines CP61-928. Mobile Radio Test Laboratory. 61-942. The Effect of Negative Corona Upon 
Residential Utilization Voltage % N. L. Brotzman, Pacific Tel. & Tel. Co. the Formation of Positive Corona. G. 
o CP.* An Analysis of Simultaneous Use of 1. Pearson, Berkeley, Calif 
Mobile Telephone Systems for One 
- . Way Signalling. C. A. Rypinski, Secode 
Power Systems Corp.; D. L. MacDonald, Pacific Tel 61-952. Improving the Linearity of the Steady 
CP.* Power System Design for a Modern & Tel. Co. State Gain Characteristic by Use of 
Electrolytic Copper Refinery. D. T. 61-927. Design of a 2-Way Radio Channel for Nonlinear Feedback. N. E. Nahi, Univ. 
Young, Kennecott Copper Corp Maintenance of Telephone Company of Southern Calif.; §. Plotkin, Hoffman 
CP.* Plant Electrical Engineering in the U.S. Services. D. L. MacDonald, Pacific Tel Electronics Corp 
Army Chemical Corps. D. Kamoroff, & Tel. Co. CP61-937. Subharmonic Oscillations in On-Off 
U.S. Army Chemical Corps 61-920. Remote Outage Location by Means of Control Systems. J. C. Gille, Ecole Na- 
CP.* Power Distribution and Supervisory VHF Radio Systems. M. Cooper, Mo- tionalie Supérieure De L’Aéronautique; 
Control for a Gas Compressor Plant. torola (Re-presented for Discussion J. G. Paquet, Université Laval 
P. Belsky, Westinghouse Elec. Corp. only) CP61-938. Construction of the Lyapunov Func- 
60-1280. Noise-Loading Test of a Complete tion for Asymptotic Stability Via the 
9:00 a.m.—Wire Communications Frequency-Division Multiplex Voice Quadratic Form. L. K. Timothy, Auto- 
- : , Point-to-Point Communication System. netics 
_— oo 7 papa ong _ L. P. Yeh, Page Communications En- CP61-939. Discontinuous Automatic Control: 
R ggg ec ol Tel, ogo = (Re-presented for Discussion re ——s a a er - J 
CP61-946. Plug-In Span Pad and Artificial — mane, M. te wes Sune 
Line Units Ps. Use on N & On Carrier. 9. > as —— ar ers graduate School 
M. Ridd, Pacific Tel. & Tel. Co. 2:00 p.m.—Solid State Devices Tt vshinen of Gn tats Piiic Com 
CP61-947. New Problems in Transmission Cr.* The Simulation of Solar Radiation. - weaoren ps > « : : ’ 
Maintenance and Their Effect on D. Bickler, Hoffman Electronics Corp. eral Meeting Committee are H. B. Hod- 
Equipment Design Concepts Test. E. H. CP.* Cryotrons—State of the Art. J. Bremer, gins, general chairman; R. A. Radford, 
ao Northeast Electronics General Elec. Co. co-chairman; J. A. McDonald, treasurer; 
CP.* Making the Three-Channel Stackable , - J. N. Jones, secretary; F. C. Bates, Finance, 
Carrier Meet Present Day Transmission Friday, August 25 Registration and Paper Sales; R. K. Ber- 
Requirements. R. R. Ashman, L. B. ; toch, Program; V. E. Clayton, Publicity: 
Johnson, Lenkurt Elec. Co 9:00 a.m.—Broadcasting Mrs. P. G. Morse, Ladies Activities: P. G 
CP.* Applications of a New 600 Channel cP.* Aunitiess Tete ecksicsnt’ Se : salecdipir: Mog eet geese: nae ge 2 
Multiplexing System for Microwave. ; iliary Television Broadcast Services. Morse, Hospitality, Trips, Sports; J. D. 
E a. Teylor, Univ. of Mont Stephens, Entertainment; R. E. Stephen- 


E. Combs, C€ 1. Kirkwood, Lynch . ' — 
: 4 CP.* New Recommendations Affecting TV ec te , : 
Communication Systems Allocations. J. Barr, FCC 8 son, Student Activities; and F. O. Wald, 


CP.* Developing a State-Wide Educational Hotel Facilities. 


9:00 a.m.—Industrial and Commercial 9:00 a.m.—Feedback Control Systems 


9:00 a.m.—Materials Handling & 
Construction Industry 





CP.* Atlas Launcher Platform Drive System. 
A. S§. Bishay, Amer. Machine & Foundry a en - 

Co.; L. R. Foote, General Elec, Co. Conference Papers Open for Discussion 

CP.* Electrification of Concrete Handling 

Equipment for Projects Construction Conference papers listed below have been accepted by AIEE Transactions and 

*. Nelson, B. F. Bennett, General 


: are now open for written discussion until August 28. Duplicate double-spaced 
Elec. Co 5 


typewritten copies of each discussion should be sent to E. C. Day, Assistant 
9:00 a.m.—Reactor Operation Secretary for Technical Papers, AIEE, 33 W. 39th St., New York 18, N. Y., on 


CP61-930. Control and Transient Performance or before August 28. 
of the Dresden Nuclear Power Station. - ? 
W. I. Collett, E. R. Owen, General 56-83 Analysis of the Shading Coil Magnet. H. J. Kubiak (Preprint un- 

__Elec. Co. ; available) 

CP61-931. A Combined Nuclear and Coal : . — . 
Fired Power Plant—HNPF. C. L. 60-1007 A Computer Program for Preparing Wiring Diagrams. Mrs. D. B. 
Dunsmore, Atomics Int'l Kirby, C. W. Rosenthal 

CP.* Transient Performance of the Yankee : — . sos . 
Atomic Electric Power Plant j. M. 60-1028 The Effect of Variable Plasma Conductivity on MHD Energy Con- 
Gallagher, Westinghouse Elec. Corp verter Performance. W. B. Coe, C. L. Eisen 

CP.* A Transistorized Radiation Pulse Am- 
plifer. L. D. Test, H. H. Hendon, 
General Elec. Co, 60-1066 Thermoelectricity Application Considerations. A. A. Sorensen 


60-1033 Magneto-Thermionic Power Generation. A. Schock 


2:00 p.m.—Industrial and Commercial 60-1280 Noise-Loading Test of a Complete Frequency-Division Multiplex Voice 
Power Systems Point-to-Point Communication System. L. P. Yeh 


CP61-949. Electrical Design Features of a New 61-31 Aluminum Conduit Use in the Hydrocarbon and Chemical Process 
High-Rise Office Building. J. P. Kesler, Industries. Henry Esch, R. P. Brown 
B. J. Stables, Black & Veatch " : ; ; $ . » 
CP61-933. A Computer Approach to Setting 61-186 Accuracy in Process Computer Instrumentation Systems. W. M. 
Directional Overcurrent Relays on In Gaines, W. N. Patterson 
dustrial Network Type Systems. A. H 
Knable, Allis-Chalmers Mfg. Co 
High Continuity Industrial Power Dis- Rodgers 


ibut Metalcl: -r- * ae ' 
tribution with Metsicied Load inter- 61-650 Characteristics of a Synchronous Inductor Motor. A. E. Snowdon, 
rupter Switchgear. J. B. Castle, S& C . 


Elec. Co E. W. Madsen 


61-646 Computer Solutions to Nuclear Ice-Breaker Propulsion Problems. G. F. 


61-653 Loop-Around Transmission Test Circuit for Step-by-Step CDO’s Hav- 


0) .m.—Syste Planning and 5 me s 
2:00 p.m a a a ing Verification Train. F. O. Richardson, J. J. Clark 


Economics 
; 61-776 The 81-A Exchange Trunk Carrier System—Signaling. FE. F. 7 
60-1201. Optimized Transmission Tower Spot- oi " ¥ 8 t oe gnaling allel Tuck, 
ting on Digital Computer. V’. Converti, D. K. Melvin 
E. J. Hyland, D. E. Tickle, Ariz. Public a . 
Service Co. (Re-presented for Discus- Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 
sion only) if accompanied by remittance or coupons. Please order by number and send 
9239 # ; ’ s . -- aq o.<¢ N r , rv 
61-932. Short-Circuit Comparison Study. R. B. remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N.Y. 
Shipley, D. Coleman, W. L. Nason, 
TVA 
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Pacific General Meeting* 
Hotel Utah 
Salt Lake City, Utah 


August 23-25, 1961 


AIEE-IRE-ISA Joint Nuclear Instru- 
mentation Conference* 

North Carolina State College 
Raleigh, N. ¢ 

September 6-8, 1961 


AIEE-ASME Engineering Manage- 
ment Conference* 

Hotel Roosevelt 

Ne Ww Yor k, N Y 

September 14-15, 1961 


Petroleum Industry Conference* 
Jung Hotel 

New Orleans, La 

September 17-20, 1961 


AIEE-ISA-IRE Industrial Electron- 
ics Conference* 

Bradford Hotel 

Boston, Mass 

September 20-21, 1961 


AIEE-ASME National Power 
Conference* 

St. Francis Hotel 

San Francisco, Calif 
September 24-27, 1961 


Middle Atlantic (Fall) Textile 
Conference 

Barringer Hotel 

Charlotte, N. ¢ 

October 5-6, 1961 

(Final date for +TP—closed, tCP 
Sy? dug. 4, CPMs—Aug. 15) 


AIEE-IRE-EIA-SMPTE National 
Electronics Conference 

Sherman Hotel 

Chicago, Ill 

October 9-11, 1961 

(Final date for +7T7P—closed, tcP 
Sy? closed, CPMs—Aug. 4) 


Fall General Meeting 
Statler-Hilton Hotel 

Detroit, Mich 

October 15-20, 1961 

(Final date for +T7P—closed, tCP 
Syn closed, CPMs—A ug 11) 


Machine Tools Conference 

Faust Hotel 

Rockford, Il 

October 16-18, 1961 

(Final date for +TP—closed, tCP 
Sy? dug. 2, CPMs—Aug. 11) 


AITEE-IRE-U of Nebr. Biomedical 
Instrumentation and Engineering 
Conference 

Sheraton-Fontenelle Hotel 

Omaha, Nebi 

October 26-27, 1961 

(Final date for +7TP—closed, *CcP 
Sy? fug. 11, CPMs—Aug. 22) 


Western Appliance Conference 
siltmore Hotel 

Los Angeles, Calif 

November 6, 1961 

(Final date for +TP—Aug. 8, tCP 
Syn.—Aug 23, CPMs—Sept 1) 


AIEE Future Meetings 





NOTICE TO AUTHORS 


Strict compliance with the ‘‘Au- 
thor's Guide" will save you 
time, delays, and unnecessary 
correspondence. For a copy, 
write to E. C. Day, 33 West 
39 St., New York 18, N.Y. 





AIEE-IRE Nonlinear Magnetics 
Conference 

Statler-Hilton Hotel 

Los Angeles, Calif. 

November 6-8, 1961 

(Final date for +TP—Aug. 
Syn.—Aug. 23, CPMs—Sept. 


AIEE-AIP Magnetism and 
netic Materials Conference 
Westward Ho Hotel 

Phoenix, Ariz. 

November 12-16, 1961 

(Final date for +TP—Aug. 14, t¢ 
Syn.—Aug. 29, CPMs—Sept. 8) 


AIEE-IRE-ACM Eastern Joint 
Computer Conference 
Sheraton-Park Hotel 
Washington, D. ¢ 

December 10-14, 1961 

(Final date for +TP—Sept. 11, 
Syn.—Sept 26, CPMs—Oct. 6) 


AIEE-IRE-ASQC National Sympo- 
sium on Reliability Control 

Statler Hilton Hotel 

Washington, D. C. 

January 9-11, 1962 

(Final date for +TP—Oct. 11, 
Syn.—Oct. 26, CPMs—Nov. 6) 


+cP 


+ 


Winter General Meeting 

Hotel Statler 

New York, N. Y. 

January 28-February 2, 1962 

(Final date for +TP—Oct. 30, tCP 
Syn.—Nov. 9, CPMs—Nov. 24) 


AIEE-IRE-U of P International 
Solid-State Circuits Conference 
University of Pennsylvania 

and Sheraton Hotel 

Philadelphia, Pa. 

February 15-16, 1962 

(Final date for +TP—Nov. 17, tCP 
Syn.—Dec. 8, CPMs—Dec. 19) 


AIEE-IRE-AEC-NBS 8th Scintilla- 
tion and Semi-Counter Conference 
Shoreham Hotel 

Washington, D. C. 

Marcly 1-2, 1962 

(Final date for +TP—Dec. 1, tCP 
Syn.—Dec. 15, CPMs—Dec. 26) 


Cement Industry Conference 
St. Louis, Mo. 

April 3-5, 1962 

(Final date for +TP—Jan. 3, +CP 
Syn,.—Jan. 18, CPMs—Jan. 29) 


South Central District Meeting 
Hotel Peabody 

Memphis, Tenn. 

April 4-6, 1962 

(Final date for +TP—Jan. 4, DPMs 
—Jan,. 29) 





Rubber and Plastics Industries 
Conference 

Sheraton Hotel 

Akron, Ohio 

April 9-10, 1962 

(Final date for +TP—Jan. 9, {CP 
Syn.—Jan. 24, CPMs—Feb. 2) 


Great Lakes District Meeting 
Hotel Van Orman 

Fort Wayne, Ind. 

April 18-20, 1962 

(Final date for +TP—Jan. 18, DPMs 
—Feb. 9) 


Mid-America District Meeting 
Hotel Chase 

St. Louis, Mo. 

April 30-May 2, 1962 

(Final date for +TP—Jan. 30, DPMs 


—Feb. 23) 


Middle Eastern District Meeting 
Hotel DuPont 

Wilmington, Del. 

May 7-9, 1962 

(Final date for +TP—Feb. 6, DPMs 
—Mar. 2) 


North Eastern District Meeting 
Hotel Statler 

Boston, Mass. 

May 9-11, 1962 

(Final date for +TP—Feb. 8, DPMs 
—Mar. 5) 


Joint District Meeting 

Erie, Pa. 

May 14-16, 1962 

(Final date for + TP—Feb. 13, DPMs 
—Mar. 9) 


AIEE-ISA-ARS-IAS National Tele- 
metering Conference 

Sheraton-Park Hotel 

Washington, D. C. 

May 23-25, 1962 

(Final date for +T7P—Feb. 22, tCP 
Syn.—Mar. 9, CPMs—Mar. 19) 


Summer General Meeting 

Hotel Denver Hilton 

Denver, Colo. 

June 17-22, 1962 

(Final date for +TP—Mar. 19, CPMs 
—April 11) 


AIEE-AIChE-IRE-ISA-ASME Joint 
Automatic Control Conference 
New York University 

New York, N. Y. 

June 27-29, 1962 

(Final date for +TP—Mar. 29, {CP 
Syn.—A pril 13, CPMs—April 23) 


IFIPS Congress 

Munich, Germany 

August 27-September 1, 1962 
(Abstracts due Sept. 15) 


*Final date for submitting papers— 
closed 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di- 
rected to the District Meeting Com- 
mittee) 
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WORLD'S largest ‘‘breeder’’ power reactor installation, the Enrico Fermi Atomic Power Plant, 
will be viewed October 18 on an inspection trip during the Fall General Meeting in Detroit. 


AIEE Fall General Meeting Scheduled 
for October 15-20, 1961, in Detroit, Mich. 


THE 1961 Fall General Meeting of AIEE 
will be held October 15-20 at the Statler 
Hilton Hotel in Detroit, Mich. 


Inspection Trips Planned 


For this meeting, nine inspection trips 
have been arranged as_ follows 


Enrico Atomic Power Plant. 
Capable of generating 100,000 kw when 
completed late in 1961, the Enrico Fermi 
Plant will cost approximately $85 mil- 


lion. The atomic plant, as a result of 


Fermi 


its “breeder-type” characteristic will ac 
tually produce about 20% more fuel in 
the form of plutonium, Pu-239, than it 
consumes in the form of U-235, fissionable 
uranium. This inspection trip will take 
place on Wednesday, October 18 


Michigan Bell Telephone 
Data-Processing Center. This installation 


Company 


is one of the largest data-processing cen- 
ters in service. Final products of the proc- 
essing include mundane items such as 
payroll, paydrafts, reports, customers’ bills 
and also “cloud nine” items too confiden- 
tial to divulge. The installation is sched- 


uled for Tuesday, October 17. 


Ford Motor Company — Rouge Plant. 
This huge manufacturing plant on the 
banks of the Rouge River is the largest 
concentration of closely knit integrated 
factories owned by one company in 
America. Three blast furnaces smelter 
1,000 tons of iron a day 
furnaces and the mill, with an ingot ca 
pacity of 1,940,000 tons a year, turn out 
steel for automobiles. The Rouge gen 
erates its own electricity, manufactures its 
own coke, and generates its own oxygen 


Ten open-hearth 


and nitrogen for the blast furnaces and 
steel mill operations. New cars are drawn 
away from its final assembly line at the 
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rate of one every 48 seconds. An inspec- 
tion trip to this plant is planned for 
Monday. October 16 


National Bank of Detroit 
many unique features of the National 
Bank of Detroit Main Office Building is 
a pneumatic-tube system wherein one mile 


Among the 


of tubing carries mail, items, and memo 
randa to and from strategically located 
stations throughout the building. This 
building also has the monitoring and con- 
trol console from which one man controls 
most of the mechanical services of the 
building, including 83 controls, 129 moni 
toring indicators, and 19 alarm signals. 
The inspection trip will be held Wednes- 
day, October 18 


Chrysler Corporation Lynch Road Ply- 
mouth Plant. The Detroit Plymouth Plant 


assembly line is 18,272 feet long; it per- 
forms 737 different operations to build 
each automobile and has a capacity of 
68 cars per hour. This inspection trip 
will be held on Thursday, October 19. 


General Motors Technical Center. The 
General Motors Technical Center includes 
some 28 buildings and a 22-acre lake in 
an area of one square mile which serves 
as the work location for some 20,000 tech- 
nical people providing up-to-date facili- 
ties for research, styling, engineering, and 
manufacturing development of General 
Motors’ products. An inspection trip to 
the Technical Center will take place on 
Tuesday, October 17 


Detroit's New Post Office. Modern in 
every respect, Detroit's new post office 
handles two thirds of the approximate 5 
flowing daily 


million pieces of mail 


through Detroit. Letter scanners, letter 
sorters, 20 miles of conveyors, and a mem 
ory drum which “remembers” conveyor 
destinations and is the brains of the sys 
tem make up this automated marvel of 
electronic efficiency An inspection § trip 


will be held here on Thursday, October 19 


International Salt Company. A large por- 
tion of Detroit rests atop one of the 
greatest concentrations of rock salt any 
where. An inspection trip is scheduled 
for Wednesday, October 18, to tour one 
of the mines of the International Salt 
Company located within the city limits 
of Detroit 


Phoenix Memorial Laboratory At the 
Phoenix Memorial 
North Campus of the University of Michi 


Laboratory on the 
gan at Ann Arbor, radiation effects on 
biological and botanical specimens are ob 


served. The reactor will be in operation 


and experiments and studies under way 


at the time of this trip on Thursday, Oc- 
tober 19. 


Ladies’ Activities 


The AIEE ladies who attend the Fall 
General Meeting will enjoy a busy week 
of interesting activities planned by Mrs. 
R. E. Bradstrum, and co-chairmen Mrs 
A. P. Fugill and Mrs. H. M. Hess. A wel- 


THE solid-state 7070 computer is the backbone of the Michigan Bell Telephone Company's 
Data-Processing Center. An inspection trip to this installation is scheduled to be held during 


the Fall General Meeting. 
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coming recepuon will be given at 4:00 
p.m. in the Wayne Room of the Statler 
Hotel on Sunday, October 15, for mem- 
bers, their wives, and guests. 

On Monday 
buses will take the ladies on a civic and 
cultural tour of Detroit. They will see De- 
troit’s new Civic Center and tour the 


October 16, sightseeing 


Historical Museum, 

Highlights of Tuesday, October 17, will 
be a luncheon at the Roostertail, popular 
dining spot overlooking the Detroit River, 
and a talk on Japanese art by Mrs. Clar- 
ence McBryde 

Wednesday, October 18, will find the 
ladies touring Greenfield Museum and 
Village; luncheon will be served at Lovett 
Hall, and surprise gifts presented. 

Off to Belle Isle and Windsor on Thurs- 
day, October 19, on a bus tour with time 
allowed for shopping in Canada. Natural- 
ized citizens must have their citizenship 
papers 

Coffee will be served each morning in 
the Ladies’ Hospitality Center in the Ivory 
Room of the Statler. This room may be 
used during the week for cards, tele-view- 


ing and lounging. 


Registration Instructions Given 


Registration may be made on Sunday, 
October 15, and tickets for the activities 
may be purchased at that time. Ladies are 
advised to obtain their luncheon tickets 
early, for reservations will close when the 
available tickets have been sold. Men are 
welcome to the activities which interest 
them 

Ihe members of the Fall General Meet- 
ing Committee are: W. H. Frank, genera! 
chairman; L. W. Clark, vice-chairman; 
R. E. Bradstrum, secretary; H. M. Hess, 
treasurer; H. R. Armstrong, Hotels; O. E. 
Registration; A. P. Fugill, Fi- 
nance; J. C. Leffel, Inspection Trips; B. H. 
Hospitality; E. R. Narum, En- 
tertainment; S. I. Whittlesey, Publicity; 
F. Von Voigtlander, General Sessions, and 
Mrs. R. E. Bradstrum, Ladies’ Activities. 


Bowlus 


Schneide1 


G. F. Corcoran 


G. B. Griscom 


Recognition Awards Committee 


Selects Recipients for Five ATEE Awards 


THE AIEE Recognition Awards Commit- 
tee has recommended that five awards 
be presented at the Fall General Meeting 
of AIEE on October 16 in Detroit, Mich. 
The awards and their recipients are as 
follows: 

Medal in Electrical Engineering Edu- 
cation—George F. Corcoran (M 35, F ’50), 
professor and chairman of electrical en- 
gineering, University of Maryland, Col- 
lege Park, Md. 

William M. Habirshaw Award—Samuel 
B. Griscom (M ‘40, F '48), advisory engi- 
neer, Electrical Utility Engineering, West- 
inghouse Electric Corporation, East Pitts- 
burgh, Pa. 

Morris E. Leeds Award—Theodore A. 
Rich, consulting engineer, General Engi- 
neering Laboratories, General Electric 
Company, Schenectady, N. Y. 

Mervin J. Kelly Award—Harry Nyquist 
(M ’24, F ’51), retired from Bell Tele- 
phone Laboratories. 

David Sarnoff Award—Charles’ H. 
Townes, professor of physics, Columbia 
University, New York, N. Y. 


THIS stainless-steel clad 
250,000-gallon water 
tower symbolizes the 
ultimate at the ultra- 
modern General Motors 
Technical Center, site 
of another inspection 
trip scheduled for the 
Fall General Meeting. 


Ezra Stoller 
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Education Medalist Named 


Prof. Corcoran was cited “for his con- 
tributions to electrical engineering edu- 
cation both in classroom teaching and 
in the creating of a series of undergrad- 
uate text books which have had far reach- 
ing influence on the education of electrical 
engineers.” 

Born September 26, 1900, at Redfield, 
S. Dak., he received the bachelor’s degree 
in electrical engineering from South Da- 
kota State College in 1923 and the master’s 
degree from the University of Minnesota 
in 1926. At Minnesota, he was a teaching 
fellow and instructor. During 1927-31, he 
was an instructor and assistant professor 
of electrical engineering at Kansas State 
College, and in 1931-41 he served as asso- 
ciate professor and professor at the State 
University of Iowa. Since 1941, he has 
been professor and chairman of electrical 
engineering at the University of Mary- 
land. 

In 1935, he published “Introduction to 
Electric Transients” with E. B. Kurtz, and 
in 1938, “Alternating Current Circuits” 
with R. M. Kerchner. The latter textbook 
is now in its fourth edition. “Basic Elec- 
trical Engineering’ was published in 1949, 
“Electronics” with H. W. Price in 1954, 
and “Introductory Electrical Engineering” 
with H. R. Reed in 1957. The third edi- 
tion of “Alternating Current Circuits” 
has been translated into Spanish, and 
“Electronics” into Portuguese. The fourth 
edition of “Alternating Current Circuits” 
and “Basic Electrical Engineering” are 
being translated into Spanish. 


Habirshaw Award Winner Chosen 


Mr. Griscom was cited “for outstanding 
contributions to the development and ap- 
plication of improved lightning and short- 
circuit protection of electric power sys- 
tems, and high voltages for commercial 
and residential area distribution.” 

Born May 26, 1900, at Salem, N. J., he 
graduated from Cornell University in 1922 
with the degree of electrical engineer. He 
joined the Westinghouse Electric and 
Manufacturing Company as a student en- 
gineer. In 1924, he was transferred to the 
general engineering department, and the 
next several years were spent assisting 
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T. A. Rich 


in the development of the theories of 
symmetrical components and the stability 
of power transmission systems. He in- 
vented the mechanical analogy to powe 
system stability. In 1927, he was an ex- 
change engineer with the Southern Cali- 
fornia Edison Company, principally in 
connection with their relatively new 230- 
kv transmission system. 

Mr. Griscom became sponsor engineer 
in 1930 for the Westinghouse activities 
with the electric utilities in the east cen 
tral states. Ten years later, this activity 
was transferred to the Northeastern Re- 
gion, including the Westinghouse Electric 
International Company. 

He was one of a group of engineers 
designated by Westinghouse to assist in 
the Manhattan Project, and was assigned 
toward securing the highest possible re- 
liability from the generating and distri- 
bution equipment for the original Oak 
Ridge installation. He participated in the 
engineering of the Tidd High-Voltage 
Test Project, and is presently one of the 
project engineers on the 750,000-volt' Ap- 
ple Grove test facility. 

In 1947, Mr. Griscom was made ad- 
visory engineer to the electric utility en- 
gineering department of Westinghouse 
Electric. In 1958, his activities became 
centered on development of high-voltage 
transmission techniques. He originated 
the  prestrike 
stroke. Among his inventions are high- 


theory of the lightning 


speed reclosing of circuit breakers for 


prevention of transmission line outages, 
the distribution transformer scheme of 
grounding of unit-connected generators, 
several types of lightning surge recorders, 
and an aperiodic radio noise meter. 


Leeds Award Winner Selected 


Mr. Rich was cited “for outstandingly 
creative contributions to the field of Meas- 
urement thru exceptional awareness of 
new measurement needs and timely in- 
vention to accomplish the measurement.’ 

He was born June 18, 1905, in Lynn, 
Mass., and was employed by the General 
Electric Company in 1923 at the Stand- 
ardizing Laboratory in West Lynn, Mass. 
He received the General Electric Coffin 
Award for his method of soldering alumi- 
num in instruments. Mr. Rich developed 
a resonant circuit frequency meter which 
is still in production and in wide use 
for which a second Coffin Award was 
given. 

He entered Harvard University in 1927 
and meanwhile worked summers in the 
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Harry Nyquist 
General Electric Standardizing Labora- 
tory. Another engineering award was gis 
en by General Electric for an aircraft 
tachometer deve loped by him and adopted 
by several airlines. 

In 1929, Mr. Rich received the student 
paper prize at the AIEE North Eastern 
District Annual Student Convention for 
the paper rhe Development of a New 
Type of Indicator for Electrical Measuring 
Instruments 

After graduation in 1930, he went to 
General Electric in Schenectady, N. Y 


and for 2 


years was assigned to carrier 
current work and courses. Since then, he 
has been employed in the General Engi- 
neering Laboratory. He has done work 
on a variety of devices which use bimetal 
He developed a welding monitor de- 
scribed in the paper, “Ampere-Squared 
Second Recorder,” given an initial paper 
prize by the North Eastern District, and 
which appeared in AIEE Transactions of 
August 1941, pp. 839-42 

Mr. Rich developed fluxmeters for de- 
gaussing and harbor entrance submarine 
detectors for which a third Coffin Award 
was given. He worked on several electro 
static devices for radiation detection, flow 
meters, and regulators for production of 
fissionable material. He started in the 
aerosol field after the war and worked 
on the development of instruments as 
well as on building up an engineering 
technology in this field. 


To Receive Kelly Award 


Dr. Nyquist was cited “for his funda- 
mental role in the evolution of modern 
communication and control theories.” 

He was born February 7, 1889, in Nils- 
by, Sweden. In 1914 and 1915, respec- 
tively, he received the B.S. degree in 
electrical engineering and the M.S. degree 
from the University of North Dakota. He 
was awarded the Ph.D. degree from Yale 
University in 1917 

During 1917-34, Dr 
in the department of development and 
research of the American Telephone and 
Telegraph Company where he was con- 


Nyquist worked 


cerned with studies on telegraph, picture, 
and voice transmission. He continued this 
work at Bell Telephone Laboratories from 
1934 until his retirement in 1954 

His contributions to the radio art in- 
clude the first quantitative explanation 
of thermal signal 
studies which laid the foundation for mod- 


noise, transmission 


ern information theory and data trans- 
mission, the invention of the vestigial 
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C. H. Townes 


sideband transmission system now widely 
used in television broadcasting, and the 
Nyquist diagram for determining the sta- 
bility of feedback systems 

Dr. Nyquist is presently an engineering 
consultant associated with the Lockheed 
Electronics Company and working part- 
time at Bell Telephone Laboratories on 
military communication problems 


To Receive Sarnoff Award 


Dr. Townes was cited by the AIEE Com- 
mittee “for research in resonance physics 
leading to major advances in communi 
cation technology 

Born July 28, 1915, in Greenville, S. ¢ 
he was educated at Furman University 
from which he received the B.A. and B.S 
degrees in 1935 and the D.Litt. degree in 
1960, the M.A. degree from Duke Uni- 
versity in 1937, and the Ph.D. degree in 
1939 from the California Institute of Tech- 
nology 

In 1937, he became an assistant in 
physics at the California Institute of Tech 
nology. Two vears later, he was employed 
by Bell Telephone Laboratories as a mem- 
ber of the technical staff. In 1948, he 
became associate professor of physics at 
Columbia University, and 2 vears later 
professor of physics, a position from which 
he is presently on leave of absence. 

During 1950-52, he was executive di- 
rector of the Columbia Radiation Labora 
tory. The next 3 vears he was chairman 
of the Department of Physics, Columbia 
University. Since 1958, he has been a 
member of the Scientific Advisory Board 
U. S. Air Force, and since 1959, he has 
been a consultant in the President's Scien- 
tific Advisory Committee 

Dr. Townes was an Adams Fellow at 
Columbia University in 1950, a national 
lecturer for Sigma Xi in 1951, a summer 
lecturer at the University of Michigan 
in 1952, a lecturer at the Enrico Fermi 
International School of Physics in 1955 
and 1960, Guggenheim Fellow in 1955-56 
a Fulbright lecturer at the University of 
Paris in 1955-56 and at the University of 
Tokyo in 1956 





Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N.Y. 
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New Group Insurance Program 


for Members Approved 


AFTER a thorough study had been made 
by the Finance Committee and the Execu 
tive Committee, a Group Insurance Pro 
gram was approved at the June meeting 
of the Board of Directors in Ithaca for 
the members of the Institute and thei 
dependents. Participation in the program 
will be entirely voluntary on the part of 
he membership. There will be no pe 
ial solicitation at anv time. The details 
the program will be made known to 


membership through periodic mail 


The program will be administered by 
Smith, Sternau and Son Corporation of 
Washington, D.C who have satisfactorily 


uiministered similar programs for the 
Americ: Society for Civil Engineers, the 
American Society of Mechanical Engi 
neers ther engineering societies 

Th rogram contains four different 


plans 


1 Loss of time plan 

2. Major hospital-nurse-surgical expense 
plan 

>. High-limit accidental death and dis 
memberment plan 


!. Plan offering life insurance coverage 


The action of the Board will allow the 
Administrator to present the first two 
plans immediately, and the first mailing 
will be made some time during Septem- 
ber. The other two plans will follow in 
due course 

The program offers many advantages as 
compared with similar insurance available 
on an individual basis 


Insurance Plans Described 
The four plans are as follows: 


1. Loss of Time Plan, with benefits for 
disability due to either accident or sick- 
ness 

There will be a choice of benefits avail- 
able of $200, $400, and $600 a month for 
lifetime accident and years’ sickness, 
with an extended plan, at a higher pre- 
mium, for lifetime accident and 5 years’ 
sickness. The cost and choice of benefits 
will depend upon the member’s age at 
entry and premium increases at 10-year 
intervals beginning at age 40. Both options 
will also provide $5,000 accidental death 
or dismemberment benefits. 

This coverage is renewable to age 75, 
though members over 70 are limited to 
$200 per month indemnity. 


2. Major Hospital-Nurse-Surgical Ex- 
pense Plan, with benefits for hospital 
room and board, miscellaneous expenses, 
nursing expenses while in the hospital 
and at home after hospital confinement, 
surgery, and limited doctors’ calls in the 
hospital 

This plan will be offered with either 
$100 deductible, or $500 deductible. The 
cost will depend on a member's age at 
entry with premium increases at 10-year 
intervals beginning at age 40. 


Surgical benefits are paid according to 
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the severity of the operation, as listed in 
the contract, and they are paid in addi- 
tion to room and board, nurses, and mis- 
The Surgical Sched 
subject to the deductible 


cellaneous expenses 
ule is not 
amount, 

Surgical benefits will be increased 50% 
if a pathologically diagnosed cancer con- 
dition is directly involved. 

Out-patient expenses for accidents are 
paid up to $50 for expenses incurred for 
treatment or service renderd by a doctor 
or a hospital as the result of an accident, 
if such treatment or service is received 
within 24 hours of the time of the acci 
dent and is not otherwise covered under 
the policy. The deductible amount also 
does not apply to this benefit 

This plan will be available not only 
to cover members, but may also include 
the member’s spouse and children, if de- 
sired 

It is renewable without reference to age, 
though members over 70 are limited to 
the option with a deductible amount of 
$500 


3. High Limit Accidental Death and 
Dismemberment Plan will make available 
to the membership this type of protection 
with broader benefits and at lower costs 
than those under individual contracts. 

The member will have the choice of 
protection for either: 


a) Provision for 24-hour coverage for 
Accidental Death and Dismember- 
ment and Total and Permanent Dis- 
ability accident. 
Deaths caused by private automo- 
biles are included. 

The coverage will be available to 
members under age 70 in principal 
sums from $25,000 to $200,000 at an 
annual premium of 90¢ per $1,000, 
in units of $25,000. For members 
aged 70 and over, coverage will be 
offered in principal sums _ from 
$25,000 to $100,000 at an annual pre- 
mium of $1.35 per $1,000. 

The $25,000 coverage will be avail- 
able to the spouse of a member at 
the same rates. 


resulting from 


Travel Accident for Business or 
Pleasure which will cover Accidental 
Death and Dismemberment only in 
a licensed carrier. Deaths caused by 
private automobile will not be in- 
cluded. This alternate coverage will 
be available in the same amounts 
as the broader coverage described 
above, at a cost of 40¢ per $1,000 
under age 70, and at 60¢ per $1,000 
thereafter. It would provide death 
and dismemberment benefits for 
travel accidents in licensed carriers 
(planes, trains, busses, etc.), but 
would not provide benefits for per- 
manent and total disability. 


4. Life Insurance Plan. This Plan will 
also contain two options: Plan <A_ for 
$10,000, and Plan B for $20,000, as well 
as coverage for dependents in amounts 
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equal to 50% of the member’s insurance 
under Plan A for the spouse, with $500 
for each child between the ages of 15 days 
and 6 months, and $1,000 from 6 months 
to 19 years. 

The cost is on a step-rate basis, increas- 
ing every 5 years to the age of 60, at 
which time the amount of insurance will 
diminish and the premium remain con- 
stant. 


Additional Information Given 


The Group Insurance Program for the 
Loss of Time Plan and The Major 
Hospital-Nurse-Surgical Expense Plan will 
start when the first 100 acceptable appli- 
cations are received. The plans will be 
underwritten by the American Casualty 
Company of Reading, Pa 

If an application is not considered ac- 
ceptable by the insurance company, a cer- 
tificate will be issued anyway, if at least 
10°, of the total members of a Section, 
or of the entire AIEE membership, enroll 
during the Charter Enrollment Period of 
3 months. 

I he insurance company, however, re 
serves the right to limit the impaired risks 
to $200 monthly indemnity under the 
Loss of Time Plan and to Plan B ($500 
Deductible) under the Major Hospital- 
Nurse-Surgical Expense Plan. 

For qualification purposes only, a Sec 
tion having less than 100 members will 
be combined with other such Sections. 

While the approved program will be 
available to all classes of membership, 
student members will be limited to par 
ticipate only in the Major Hospital-Nurse- 
Surgical Expense Plan, as the Loss of 
Time Plan is predicated upon gainful 
employment. 

Additional information on this insur- 
ance program follows: 

1. Your Group Insurance Program pro- 
vides world-wide coverage. 

2. Full benefits are paid under all plans 
in the program regardless of any other 
insurance or other source of income. 

3. An allowance of 31 days of grace is 
made for payment of renewal premium. 
In case of an oversight or for any reason 
a subscriber cannot make payment, cover- 
age automatically continues in force for 
these 31 days. 

4. Once it is validly in force, the in- 
surance of an individual member cannot 
be cancelled by the company as long as 
he remains a member of the Institute and 
the program remains in force. The Loss of 
Time Plan, however, must be dropped 
when a member retires or reaches 75, and 
the Loss of Time and Major Hospiial- 
Nurse-Surgical Expense Plans require 
transfer to’ options with more limited 
amounts of coverage after age 70. 

5. Premium payments for the Loss of 
Time Plan are waived after a period of 
6 months’ continuous total disability for 
which benefits are payable, and benefits 
continue for the length of the disability 
up to the maximum period of payment 
provided under the terms of the policy. 

6. For certain fractures and _ disloca- 
tions, subscribers are guaranteed a mini 
mum number of weeks of indemnity 
under the Loss of Time Plan, regardless 
of how long subscribers are actually dis- 
abled. 
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PRESENTATION of the Lamme Medal to Dr. J. G. Trump (third from left) was made by AIEE 
President C. H. Linder (second from left). H. R. Stewart (left) gave the biographical talk about 
the recipient, and J. L. Cantwell spoke on the history of the medal. 


1,400 Engineers and Guests Attend 


Summer General Meeting in Ithaca, N. Y. 


THE AIEE Summer General Meeting was 
held June 18-23 on the Cornell University 
campus, Ithaca, N. Y. Willard Straight 
Hall was the headquarters for the gathe1 
ing, which was attended by approximately 
1400 engineers and guests. There were 
150 technical and conference papers pre 
sented at the 36 sessions. 

Among the social events were a talk by 
Dr. A. A. Allen, ornithologist, four eve 
nings of informal cabaret in the Statler 
Ballroom, and a chicken barbeque which 
had to be held indoors because of incle 
ment weather instead of on Schoellkopf 
Field. Members and guests also enjoyed 
golf, tennis, and swimming. 

Inspection trips were made to the High 


HONORARY membership in AIEE was given to Dr. A. B. Du Mont (left 
photo, at right), who received a certificate of honorary membership 
from AIEE President C. H. Linder. Dr. Du Mont is chairman of the board 
of the Allen B. Du Mont Laboratories, Clifton, N. J. Pinning the Presi- 
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Voltage Cable research and test project, 
the Cornell Ornithology Laboratory, Na- 
tional Homes, the Cornell Computing 
Center, the Ithaca Gun Company, Great 
Western Wineries, the General Electric 
Advanced Electronics Center, and the En 
dicott plant of International Business Ma 
chines 


Cornell Compared to AIEE 
Prof. S. Linke opened the meetin 
welcomed the guests. He compared Cor 
nell University’s growth with that of AIEE 
and spoke about Cornell’s various schools 


and 


o 
5 


with their $89 million annual operating 
expenses 
Prof. Linke next introduced AIEE Vice- 
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President C. E. Gaylord of District 1, who 
welcomed the members 

AIEE President S. H. Linder then told 
how the Board of Directors had appointed 
a committee to promote a program of In 
stitute action, a task force to study the 
committee chairmen and personnel 

AIEE Treasurer W. R. Clark stated that 
the Institute’s finances were “in a sound 
state of health,” after he presented some 
of the cost figures for moving into the new 
headquarters at the United Engineering 
Center 

President Linder thanked L. M. Gold 
smith, W. E. Scholz, and H. H. Sheppard 
for their efforts in raising money for the 
new headquarters. He reported that the 
member vote had been in favor of the 
amendment to the AIEE Constitution 

President Linder presented President 
Elect W. H. Chase, vice-president of Dis 
trict 14, with the President’s Badge. 

Dr. T. T. Goldsmith, ]r., gave a brief 
biography of Dr. A. B. Du Mont (F °43) 
who was presented with a certificate of 
honorary membership. (For Dr. Du Mont’s 


speech of acceptance see p. 577.) 


Student Awards Presented 


Certificate and awards were presented 
to the winners of the Students Prize 
Papers Contest in the various districts by 
President Linder. The prize paper win 
ners and the titles of their papers are: 

W A. Anderson, T. C. Stoiber, Uni 
versity of Buffalo, “Infrared 
Servo”; R. G. Chapman, Jr., 
University, “The Modified Coherer as a 
sistable Element”; Allen Chertok, New 
York University, “A Survey of College 
Radio Carrier Cirrent Broadcasting Fa 
cilities”; W. E. Montgomery, Duke Uni 
“A Pulse-SSampled Video Record 
ing System”; J. B. Murphy, Bradley Uni 
versity, “Solution of Non-Linear Electrical 
Machine Transients”; L. D. Feisel, lowa 
State University, “A Remote Control Sys 
tem Using Pulse Position Modulation” 
D. W Washington University 
(St. Louis), “A Low Frequency Mechanical 
Generator”; R. F. Overmyer, California 


Position 
Princeton 


versity, 


Peterson 


C. Hadley Smith Photo 


dent's Badge on AIEE President-Elect W. H. Chase (right photo, at left) 
is the incumbent President Linder. Mr. Chase, who begins his term of 
office on August 1, is vice-president of the Ohio Bell Telephone Com- 
pany, Cleveland, Ohio. 
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State Polytechnic College, “Analysis and 
Synthesis of a Sampled-Data Model of the 
Human Operator’; D. R. Harrison, Uni 
versity of Utah The Initial Acceleration 
and Detection of Charged Micron-size Paz 
ticles”; T. N. Teick, University of Dayton 
Measurement and Generation of Noise”; 
J. Neuse, University of Connecticut 
rhe Tunnel Diode—Its Operation and 
Characteristics”: W kK Mitchell, | I 
Treece, University of Alabama, “A Re 


ceiver Activated Transmitte1 
Aircraft Radios”; F. D. Moore, A & M 


College of Texas, “Impedance Character- 
Periodic <An- 


istics of Logarithmically 
tennas.” 

Ihe Lamme Medal was awarded by 
President Linder to Dr. J. G. Trump. 
]. L. Cantwell gave a history of the medal 
and H. R. Stewart gave the biographical 
talk about the recipient. See p. 596 for 
the complete speeches. 


Board of Directors Takes Action 


on Matters of Significance to Membership 


THE 1960-61 Board of Directors and its 
Executive C« during the 1961 
Annual Meeting 1 at Cornell Uni- 
versity, concluded its administration with 
several actions of considerable direct sig- 


nificance 


membership 


Group Insurance 


AIEE member ll soon have the op- 
portunity t rcise their collective pur- 
chasing pow? ind take advantage of the 
favorable insurance experience with pro- 
fessional people in a group insurance pro 


gram. The Board of Directors approved 


two plans to be ffered to the member- 
ship this Fall. The first is a Major Hos- 
pital Nurse-Surgical 
] 


several 


Expense Plan with 
options especially attractive to 
older members approaching retirement 
vers Income Protection 
or illness. Full details 


will be mailed to all 


Leadership Development 


n principle and a directive 
immediately for early imple- 
vas given to the Planning and 

tion Committee on a plan for 

active development of officer material 

n all units of the Institute Sased on ex- 
perience in several Districts, the Board 
moved to set up development committees 
for the systematic stimulation, identifica- 
tion, and evaluation of candidates for re- 


Institute No 


tutional methods of nomi- 


sponsible sitions of leadership through- 
out the change in the 
essential 
nation, election, a appointment is con- 
templated Ihe plan is directed at insur 
ng an supply of 
indidates for both elective and appointive 


ofhces 


qualified 


Model Law Not Approved 


The Model Law for the registration of 
engineers, adopted by the National Coun- 
cil of State Boards of Engineering Exami 
ners and offered to the Societies for 
endorsement 


the AIEI 


meeting 


failed to win approval by 
sjoard in a vote at the June 
Ihe position taken by the AIEE 
Professional Development and Recogni- 
tion PDR) Department and supported 
by the Board is that there remain in the 
proposed model legislation too many 
phrases subject to uncertain interpreta- 


tion and possibilities for application be- 
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yond the basic agreed purpose. At the 
time of the Board meeting this view 
seemed to be shared by four of the five 
Founder Societies. 


Cognate Society Privileges 


Members of the British Institution of 
Electrical Canadas and 
Mexico may now join AIEE without pay- 
ment of entrance fee and without length 
of residence restrictions. Associate Mem 
bers of AIEE who hold Senior Member 
status in the Institute of Radio Engineers 


Engineers in 


are now, as a result of a bylaw amend- 
ment effective August 1, 1961, eligible to 
transfer to Member grade in AIEE with- 
out securing references or submitting de- 
tailed records. The transfer fee, however, 
remains in force. 


Fellow Requirements 


Ihe Board approved a modification of 
the “Code of Practice” of the Board of 


Block for 


Examiners permitting waiver, upon prior 
application, of the requirement of five 
Fellow references for the transfer to Fel- 
low grade. Seventeen Fellows were elected 
at this Board meeting. Their biographies 
will appear in Electrical Engineering at a 
later date. 


Schools Approved 


Arlington State College, Arlington, 
Tex., and Tri-State College of Angola, 
Ind., were approved for the acceptance of 
student members and the establishment 
of Branches. The subcommittees of the 
PDR Department on Domestic and For- 
eign Schools continue their study of cri- 
teria for eligibility for membership in 
the Institute. 


Finances 


As reported in the digest of the 1960-61 
Annual Report entitled “AIEE Today” in 
this issue of Electrical Engineering, p. 605, 
the fiscal year ended with a clear surplus 
of operating funds after an accelerated 
furniture. Other financial 
news was made by the Board in making 


write-off of 


the extended Section meeting bonuses and 
entrance and transfer fee rebates a part of 
the bylaws rather than a matter of an- 
nual appropriation. 


Elections and Appointments 


B. R. Teare, Jr., 
at Carnegie Institute of Technology, was 
elected to the Board as a_ Director-at- 
Large to fill the vacancy created by the 
death of R. B. Gear of Chicago, Ill. A 
full list of officers and committee chair- 
men for 1961-62 will be published in the 
September issue of Electrical Engineering. 


dean of engineering 


STUDENT prize paper winners at the Summer General Meeting of AIEE at Cornell University, ac- 
companied by A. S. Brower (standing, at left), General Electric Company, Schenectady, N.Y., 
host to the group for the Student Branches. The winners were: (standing with Mr. Brower, left 
to right) J. B. Murphy, Peoria, Ill.; R. G. Chapman, Jr., Evansville, Md.; Lb. D. Feisel, Tama, 
lowa; R. F. Overmyer, San Luis Obispo, Calif.; F. D. Moore, Cameron, Texas; D. W. Peterson, 
St. Louis, Mo.; (seated, left to right) Allan Chertok, New York, N.Y.; D. R. Harrison, Spartan- 
burg, S.C.; F. L. Treece, Boaz, Ala., and W. A. Anderson, Sinclairville, N.Y. 
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GAVELS and certificates for the Annual Section Growth Awards were presented at the Section 
Delegates Meeting to the winning Sections. Shown are: (left to right) E. J. Terhaar, Sacramento 
Section, second place in smaller than average Section; H. O. Bourque, Baton Rouge Section, first 
place in smaller than average Section; W. E. Scholz, chairman, Sections Committee; Lester Ulm, 
Florida West Coast, first place in larger than average Section; Howard Brem, vice-chairman, 


members were urged to appear on student 
panels to advise the students on future 
jobs and to answer questions. 

After an intermission, W. R. Clark, 
AIEE treasurer, gave the delegates a brief 
report on the Institute’s finances: The in 
come and expenses were high in 1960 and 
1961, and the 1962 budget is even higher 
yet a small surplus at the end of the 
period is expected. He also explained the 
expenses of the General Administration 
Department and those of the Sections 
Committee 

Ihe Section Growth Awards were an 
nounced, as follows: 


Smaller Than Average 


Baton Rouge 
Sacramento 

Richland 

Northeastern Michigan 


Larger Than Average 


5 


Florida West Coast 
North Carolina 
Central Indiana 
Montreal 

Syracuse 


Section Committee, and M. T. Hatley, North Carolina Section, second place in larger than aver- 


age Section. 


Gavels were awarded to the Sections 
with the greatest growth, and certificates 
to the runners-up, in each classification. It 


Section Delegates Meet June 20 was announced that in the future study 


groups will be included in the Section 
Growth Awards calculations. The figures 


during ATEE Summer General Meeting weve: (endl ‘aut: 6-408 Malian a lenin 


THE AIEE Section Delegates Conference 
was held on June 20 at Cornell University 
during the Summer General Meeting 

Chairman W. E. Scholz called the con 
ference to order at 9:10 a.m. He discussed 
the “Timetable” and introduced the AIEE 
Headquarters staff. 

AIEE President C. H. Linder welcomed 
the delegates and spoke about the reasons 
for being of the engineering societies, the 
spread of technical knowledge to the 
younger engineers, and the importance of 
a definite professional status for engineers. 


President-Elect Chase Introduced 
AIEE President-elect W. H. Chase, who 
was next introduced, suggested that the 
Section delegates inform themselves in 


depth concerning AIEE. He stressed that 
a Section chairmanship was good training 
for future AIEE jobs and that the Sec- 
tions should court students as AIEE mem- 


bers of the future 

D. T. Michael, chairman of the Mem 
bership Committee, reported an AIEE 
membership increase of about 1% during 
the past year. Sections will be informed of 
members who have not paid their Insti- 
tute dues, so that the delinquents may 
be contacted. Sections were urged to place 
representatives on national technical com- 
mittees. 

G. R. Wilhelm, chairman of the Trans- 
fers Committee, mentioned the need of 
a new bylaw to the effect that the vice- 
presidents be in charge of transfers and 
that they appoint Transfers Committee 
personnel. A manual covering transfers 
has been completed and will be distrib- 
uted to the Sections. 

R. R. Krezdorn spoke of general diffi- 
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It was announced that a petition had 
culty encountered in obtaining the ad- been presented and approved for the 
dresses of recently graduated student formation of the new North Piedmont 
members. It was suggested that these men Subsection of the North Carolina Section 
be written to by Section members in new in District No. 4. The four North Caro- 
localities and also that they be assisted in lina Counties of Alamance, Guilford, 
finding houses, churches, etc. Section Randolph, and Rockingham have been 


WINNERS of the Public Relations Committee Awards for the AIEE Sections which did the best 
over-all public relations job during the year were presented with transistor radios by E. C. 
Gaylord (left), vice-president, and C. F. Savage (right), national public relations chairman. 
The winning Sections were represented by R. L. Hancock (middle left) of the South Texas Sec- 
tion and J. C. Gray (middle right) of the Lehigh Valley Section. The presentation took place 
at the Summer General Meeting at Cornell University. 
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assigned to this new Subsection; its or 

ar 
August I, 1961 
When this change becomes effective, there 


ganization date will be 


will be 78 Subsections and 119 Sections in 
the Institute 


AIEE Has Reached Its Quota 


W. J. Barrett, former AIEI 
announced that the AIEE had reached its 


president 


quota of $900,000 for the new United 
Engineering Center (UEC) and asked that 
the delegates extend his thanks to the 
SeCTLONS 

l, of the Fund Raising 
how AIEI had reached 
ad congratulated the Sec 
money-raising efforts. As 
reminder for the UEC 
mailed i May with bills for the 


result o 


$17,000 was raised. The 


at this time presented 


L E¢ continuation 


Phil I ria. SO.000 second donation) 
Milwaukee Stn? 


Vancouve S300 


The conference adjourned for the 
luncheon perio 

Chairman Scholz called the conference 
00 p.m. and introduced C, I 
chairman of the Public Rela 


tions Committee. He explained the ques 


to order at 


Savage. ]1 


tionnaire which the Sections’ public-rela 
tions chairmen had been asked to answe1 
2 of these had been returned to Head 
iarters. Prizes of portable radio receivers 
to the first and second 

attained the most news 

papel i radio publicity; these were 
first prize Lehigh Valley Section, and 


South Texas Section 


secon 


SIX Sections of AIEE presented contributions to the new United Engineering Center (UEC) fund- 
raising campaign at the recent Section Delegates Meeting at Cornell University. Shown pre- 
senting checks to W. E. Scholz, secretary, UEC Member Gifts Campaign Committee, and Howard 
Sheppard, vice-chairman (at right) are: (left to right) R. E. Begley, Hudson Valley Section; D. G. 
Donaldson, Ottawa Section; W. O. Mascaro, Philadelphia Section; J. C. Ponstigl, Cleveland 


Mr. Savage introduced J. J. O’Connor, 
next year’s chairman of the Public Rela 
tions Committee. Mr. O’Connor said that 
it was everybody’s job to publicize AIEE 
and made suggestions as to how to do it. 
He distributed copies of the “AIEE Com 
pendium,” which lists the publications of 
value to Section workers in public rela 
tLons. 

P. K. McElroy, chairman of the Com 
mittee on Institute Technical Groups 
I1TG) was introduced; he totd of how the 
idea was brought into being: The ITG 
he said, is a connecting bridge between 
the grass-roots members and the technical 
committees. Mr. Scholz assured the dele 


gates that ITG will not interfere with the 


various technical discussion groups of the 
Sections 

The delegate from the Detroit Section 
urged the conference as a whole to attend 
the Fall General Meeting next October. 

Chairman Scholz expressed the opinion 
that various Sections should not become 
involved in political affiliations and urged 
that no Section should try to influence 
legislation 

H. C. Brem, who will be chairman of 
the Sections Committee next year, assumed 
the chair and presented “Hard Work” 
awards (inscribed mugs) to W. E. Scholz 
and G. B. Schleicher, the retiring chair 
man and secretary, respectively. 

Fhe conference adjourned at 5:15 p.m. 


Forum Hears about Rapid Changes 


in Industry and Ways To Meet Challenge 


THE 26th Forum of Technical Commit 
tee Chairman heard about a number of 
important matters which had to do with 
standards and standardization, research, 
new technical activities, the processing 
and distribution of papers, and the Elec- 
trical Engineering Exposition. The Forum 
took place June 22 and the meeting was 
called to order by Vice-Chairman D. E. 
Trucksess of the Technical Operations 
Department, 


Standards and Standardization 


In respect to the subject of standards 
and standardization, AIEE President C, H. 
Linder first drew attention to the rapidly 
changing Situation in respect to the econ- 


C. Hadley Smith 


Section; H. C. Brem, Milwaukee Section, and E. A. Harvey, Vancouver Section. 
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omy, and that the impact of imports was 
being felt, and that industry must com- 
pete in the world markets as well as in 
the United States market. Because some 
industries have moved their manufactur 
ing to Europe and Japan, and a great 
many are buying components from 
abroad, a soul-searching job was urged to 
keep the manufacturing here and to em 
ploy people in the United States. The 
automotive industry, he said, has solved 
its problem by designing compact cars to 
meet the needs of the American market. 

Heretofore, Mr. Linder said, our designs 
were optimized around Jabor because 
there was an abundance of material in 
the United States. To compete in the 
world markets as well as the United States 
markets, he said it will be necessary to op- 
timize designs around both labor and ma 
terials as well as to rapidly standardize. 
He summarized the following facts: In 
this country, the AIEE and other societies 
are active in standardization, as well as 
the trade associations such as EEI (Edison 
Electric Institute), NEMA (National Elec- 
trical Manufacturers Association), and so 
forth, with ASA (American Standards As 
sociation) as the “umbrella organization.” 
This represents a tremendous hierarchy. 
As AIEE was an individual membership 
organization with people acting without 
instruction from the companies, the view 
was expressed that the Institute could 
contribute by expediting procedures. The 
Institute, Mr. Linder believes, should take 
a leadership position in the matter of 
standardization 


Research and Electrical Engineering 


The ultrarapid progress in the field of 
research and electrical engineering since 
the war was outlined by B. G. Ballard, 
chairman of the Research Committee. He 
feels that the new knowledge accumu- 
lated in the past 10 years is the equiva- 
lent of all the technical knowledge accu- 
mulated to 1951. Mr. Ballard noted that 
seven out of ten who have made new 
discoveries are living today to see their 
work put to fruitful applications. 

Engineering, Mr. Ballard _ believes, 
should keep abreast of scientific develop- 
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ments, and that the universities and the 
AIEE have a great responsibility. The 
speaker deplored the fact that research 
today is still regarded as an extracurricu- 
lar activity in many of the colleges. He 
concluded by explaining that one should 
be prepared to explore the most unortho- 
dex proposals and suggested the AIEE 
must publish the best of the research work 
whenever possible. Because of the great 
need for careful observation of the latest 
scientific progress, it is imperative, he said, 
that the nation occupy a leading position 
in the forefront of scientific advancement. 


Challenge of New Technical Activities 


It was explained by R. A. Ramey, chair- 
man of the New Technical Activities 
Committee, that if his audience noted 
new words creeping into his vocabulary, 
it probably meant that he was engaged in 
new technical activities. Military needs, 
he said, have started money flowing 
freely into new activities for a period of 
years, which are beginning to bear fruit 
in the fields of energy conversion, solid- 
state devices, and the magnetic spectrum. 
He regards the AIEE as a flexible organ- 
ization, providing for the advancement of 
the theory and practice of the allied arts 
and sciences. The speaker explained that 
there was little hesitancy on the part of 
the 52 technical committees and 217 sub- 
committees to embark on new activities, 
that AIEE has not lost the opportunity to 
expand and serve the membership, and 
that suggestion was all that was necessary 
to create action. 


Processing Quality, Paper Distribution 


4 preliminary report on the paper pol- 
icy was outlined by A. P. Hayward, chair- 
man of an Ad Hoc Committee on Process- 
ing Quality and Distribution of Papers. 
He reported on the replies received to a 
questionnaire sent to all technical com 
mittee chairmen and all division chair- 
men, which indicated that there should 
be a change in the reviewing, classifying, 
and printing procedures with no distinc- 
tion between technical papers and _ pre- 
printed conference papers until after the 
meeting. The majority, he said, also fa- 
vored that all papers except conference 
papers should be preprinted and made 
available to the membership and that the 
Institute should retain title rights to all 
papers. 

Iwo distinct approaches to the proper 
procedure for the presentation of papers 
were recognized. Some members feel that 
there could be an improvement in the 
quality of papers and that the large num- 
ber of conference papers given without 
preprints make it difficult to prepare dis- 
cussions. Members in the electronics and 
science groups were less interested in the 
availability of preprints prior to the meet- 
ings but feel that the material presented 
should be retained in a form easily made 
available to all members of the Institute. 

The Ad Hoc Committee intends to study 
the matter further and make a more com- 
plete survey by a sample of authors, ex- 
chairmen of committees, and others par- 
ticularly interested in Institute affairs. A 
review of procedures by other societies will 
be studied with the possiblilty that a re- 
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view of the successes and failures would 
be of assistance in formulating a suggested 
policy. 


Automatic Distribution of Papers 


A carefully worked out proposal for the 
automatic distribution of all technical 
papers was presented by C. A. R. Kagan, 
vice-chairman of the Computing Devices 
Committee. The first step in the pro- 
cedure would be for the technical commit- 
tee chairmen to classify all papers accord- 
ing to the interests of the _ technical 
committees and classification identifiers 
would be printed on every copy of a 
paper. These identifiers would be used as 
the basis for direct mail distribution to 
the members of the Institute on the basis 
of an annual expression of their interests. 
Subscriptions would be on an annual basis 
at the end of the fiscal year or in advance 
on a predicted basis. With the proposed 
procedure, the need for the bimonthly 
publications would no longer exist since 
individuals could be guaranteed to re- 
ceive all papers pertaining to their inter- 
ests. The rating of papers in respect to 
publication in the Transactions or as con- 
ference papers would not be announced 
in advance of presentation. 

In advance of the meeting, session 
chairmen would be sent copies of the 
papers to encourage preparation of dis- 
cussions. Session chairmen would also be 
provided with rating forms, providing for 
a rating in respect to novelty, interest, 
quality of presentation, and notable dis- 
cussions from the floor. The session chair- 
men would also have the responsibility of 
procuring directly from the speaker a copy 
or copies of the paper immediately after 
the session. The ratings and papers would 
be transmitted to the technical committee 
chairmen. 

Written discussions and those submitted 
at the time of the meeting would be sent 
to the Technical Operations Department 
to receive the same file number and class- 
ificitation identifiers as the original paper. 
After review of discussions, those accepted 
would automatically be distributed to the 
subscribers of the indicated interest cate- 
gories. Authors’ rebuttals or closures 
would be handled in the same manner. 
Periodical indexes and cross reference lists 
would be prepared by interest categories 
from time to time to make it possible for 
those who are not subscribers or those 
who wish to have additional copies of the 
papers to order individual papers or en- 
tire groups of subject matter. 


Exposition Facts and Opportunities 


Facts about the Exposition next winter 
and the opportunities afforded were out- 
lined by J. J. Anderson, secretary, Winter 
General Meeting Committee. Seventy per 
cent of those attending the Winter Gen- 
eral Meeting answered a questionnaire 
requesting that there should be an Elec- 
trical Engineering Exposition and some 
43%, of those responding had not attended 
an exposition in recent years. Some tech- 
nical sessions from each division, about 30 
sessions, would be held at the Coliseum. 
As the electrical industry buys and sells 
horizontally with raw materials going into 
the original equipment, members were 
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urged to exert their influence and request 
their companies to sign up for the exposi- 
tion. Copies of a brochure explaining the 
market, the official floor plan, and so 
forth, can be obtained from the Reber- 
Friel Company, 117 S. 17th St. Philadel- 
phia 3, Pa. 

Some 46 firms already have signed up 
for space at the Electrical Engineering 
Exposition, ranging from manufacturers 
of components to manufacturers of sub- 
assemblies. The entire first and second 
floor have been reserved for exhibit space 
and the fourth floor will be devoted to 
technical sessions; hence co-operation and 
participation are urgently requested. 

In discussion of these matters, several 
points were brought to attention. In con 
nection with the Electrical Engineering 
Exposition, Mr. Kagan suggested that the 
manufacturers should be requested to 
show historical exhibits. 

In connection with the plan for auto- 
matic distribution of all papers, the ques- 
tion was raised as to whether such a plan 
would not be in conflict with Institute 
Technical Groups (ITGs); but Mr. Kagan 
thought that the plan rather than being 
in conflict would strengthen the ITGs. 
J. F. Calvert suggested that a pilot model 
of the automatic distribution plan might 
first be tried. Another speaker pointed 
out that some vears ago, the Power Divi- 
sion curtailed its programs to permit the 
Electronics Division to get a good pro 
gram under way and the trial period 
has been sufficient; hence a careful look 
should be taken at the proposed review 
procedure. It was explained by Mr. Kagan 
that the review procedure was just as 
thorough if not more so because the rat- 
ings of the chairmen of the session and 
the discussion from the floor would be 
taken into consideration. 

Still another speaker, W. A. 
raised questions concerning the cost of 
the plan and he pointed out that if the 
bimonthly publications were to be aban- 
doned, all of the first costs for composi- 
tion, engraving, and higher printing pro- 
duction costs would have to be transferred 
to the Transactions. 


Lewis, 


Engineering Library To Move 
180,000 Volumes to New Building 


The Engineering Societies Library will 
move its 180,000 volumes—about 6 miles 
of books—to the United Engineering Cen- 
ter at 345 E. 47th St., New York 17, N.Y., 
shortly after completion of the building, 
which is scheduled for some time in Au- 
gust. It is expected that moving the Li- 
brary will take about 3 weeks. 

During this time the Library expects 
to continue to answer, but probably with 
some unavoidable delays, all requests re- 
ceived by mail for general engineering 
information, and for all services, includ- 
ing literature searches, translations, and 
microfilm and photocopies from publica- 
tions in the Library. The Reading Room 
will be closed, and telephone service will 
be curtailed for approximately the period 
of the move. It is hoped by its personnel 
that the Library will again be giving full 
service by Labor Day or soon thereafter. 
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LARGEST electric generating plant west of the Mississippi, the Pittsburgh Power Plant is the prop- 
erty of the Pacific Gas and Electric Company. In the foreground is piping for the intermediate 
gas pressure regulator which furnishes fuel for the Power Plant. This plant will be toured dur- 


ing the National Power Conference. 


1961 National Power Conference 


Will Take Place in San Francisco 


THE 1961 
sponsored by the 
AIEE and the American Society of Me 
chanical Engineers (ASME) with the co 
operation of the San Francisco Sections of 
ALEE and ASMI 


24-27 at the St. Francis Hotel, San Fran- 


National Power Conference 


Power Divisions of 


will be held September 


cisco, Calit 


Registration Instructions 


The Olympic Room at the St. Francis 
Hotel will 
meeting place for participants. It will be 
September 24, from 4:00 


provide a_ pre-registration 
open Sunday 
p-m. to 8:00 p.m. Registration will be 
open at this time at a cost of $8 for mem 
bers only. On the following day, the reg 
istration fee, payable on arrival, will be 
$10. Nonmembers’ registration fee will be 


S12. and student members’, $2, Ladies 


will be admitted without charge. 

Advance registration cards should be 
received no later than September II if 
confirmation ot reservation is desired. 
Principal housing will be assured at the 
St. Francis, located opposite Union Square 
in the heart of downtown San Francisco. 
There is a large garage below Union 
Square with direct underground walkway 
access to the hotel. Excellent other hotel 
accommodations are available in the im- 
mediate neighborhood at similar rates. 


Daily rates are 


Single room $11 to $23 
Double-bed room $14 to $22 
Iwin-bed room $16 to $26 


Suites living room and 
twin-bed room $30 to $55 


If a room at the rate requested i 


unavailable, one at the nearest avail- 
able rate will be reserved 


Luncheons are arranged for Monday 
and Wednesday at a price of $4.50 each. 
Speakers will be W. H. Byrne, president 
of ASME, and W. H. Chase, president of 
AIEE. 

Tuesday evening, September 26, the re- 
ception and banquet will be held in the 
Colonial Room at the St. Francis to mark 
the social high point of the conference. 
This will be the occasion of the address 
by Fred Seaton, former Secretary of the 
U.S. Department of the Interior. 

Some 24 technical papers will be pre- 
sented at the conference in the California 
and the Italian Rooms. These have been 
A. Kilgore of the AIEE 
Power Generation Committee together 
with F. G. Feeley, Jr.. of the ASME 
Power Division and their San Francisco 
representative, V. F. Estcourt. Sessions are 


arranged by L. 


scheduled which cover: 


1 Nuclear plants 
2 Boilers 

3 High-temperature steam 

+t Operating economics 

5 Automation 

6 Plant performance testing 
7 Turbine generators 


Inspection Trips 
Inspection trips have been planned as 
follows: 
Wedne sday, 
Powe 


Company. The Pittsburg Power 


September 27. Pittsburg 
Plant, Pacific Gas and Electric 
Plant, 
located near the city of Pittsburg, Calif., 


contains many innovations in thermal 
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plant construction. This will be a_ free 
all-day tour. 

Thursday, September 28. Geysers Powe 
Plant, Pacific Gas and Electric Company. 
This plant, nearly 100 miles north of San 
Francisco, Calif., in the geothermal re- 
gion, is the only natural steam plant in 
this country. The tapping of the under- 
ground steam is of interest in itself, but 
engineers will find other interesting prob 
lems and solutions in the unique cor- 
rosiveness of the steam and the methods 
used to circumvent its effects. The ca- 
pacity of the plant is due to be increased 
in the near future with the development 
of a greater supply of steam. This will be 
an all-day free visit which will follow the 
meeting 

Wednesday, September 27. San Fran- 
cisco Bay Area Salt Water Conversion Re- 
search Center. This is an experimental 
plant, designed for research and operated 
by the University of California, for the 
purpose of determining the cost and prac- 
ticality of making potable water from sea 
water. At present, studies are being made 
of multieffect distillation, vacuum flash 
distillation, solar distillation, vapor com- 
pression distillation, freezing, 
osmosis, ion exchange, electrodialysis, and 


reversed 
nuclear reactor studies as a source of 
heat. The cost of this trip will be $1.50 

In addition to the arranged inspection 
trips, other technical facilities in the area 
will be made available on an informal 
basis to those who are interested. 

The Sunnyvale manufacturing plant of 
the Westinghouse Electric Company is 
about 35 miles south of San Francisco. 
This is a large, diversified facility, where 
much of the design and manufacturing is 
done by this company for the entire West 
Coast and the Pacific Basin. 

The Vallecitos experimental atomic 
power plant of the General Electric Com- 
pany is located about the same distance 
southeast of the city. Here, in co-opera- 
tion with the Pacific Gas and Electric 
Company, is the first privately financed, 
atomic power plant, quietly generating a 
small base load, while the results of the 
research carried on have already resulted 
in the Dresden plant and a new, finan- 
cially sound plant under construction at 
Eureka, Calif. 

The Santa Clara, Pacific Power Division, 
plant of the Federal Pacific Electric Com- 
pany is located at Santa Clara, about 40 
miles south of San Francisco and near 
Santa Clara University, where 60-cycle 
electricity is taught. The high-voltage 
laboratory at this location is used in the 
development of oil circuit breakers, air 
transformers, bushings, and 
other power equipment. It has two Cas- 
cade banks, each capable of 1,050 kv to 
ground, and an impulse generator pro- 
ducing surge voltages of up to 2 million 
volts to ground.. 


switches, 


Ladies Program Scheduled 


Ladies’ activities will be centered in the 
Hospitality Room (266), each day from 
9:00 a.m. until noon. Coffee and rolls will 
be served. Hostesses will also be present 
on Monday and Tuesday from 2:30 to 
#:30 p.m. 

On Menday, September 25, there will 
be available from 9:30 a.m. to 12:50 p.m. 
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a Gray Line tour of San Francisco. This 
is the famed 49-mile drive. The price is 
$3.10, which includes federal tax. Follow- 
ing the teur, there will be a 1:00 p.m. 
luncheon and fashion show at the St. 
Francis. This will be a no-host luncheon. 

On Tuesday, September 26, there will 
be a tour of Chinatown, organized by 
Chiangwah Lee, to start at 10:30 a.m. and 
end at 12:00 noon. The charge will be 
$1.00 per person, no-host lunch to be at 
Johnny Kan’s in Chinatown. 

Wednesday, visitors may see San Fran- 
cisco and the rest of the Bay Area from 
a sightseeing boat. They may also take 
an all-day bus tour to the vineyard coun- 
try and a visit to the Buena Vista Winery. 
Either tour will entail a transportation 
charge. 


Available Transportation Given 
Plane, train, or bus facilities have ter- 
minal connections at San Francisco. Res- 
ervations should be made well in advance, 
because direct 
parts of the East are chronically difficult 
to secure on short notice owing to a 

shortage of direct plane connections. 
Airport, bus, and taxi service to the St. 


connections from some 


Francis is available at the airport, as are 
connections at train and bus terminals. 
The bus terminals are about | mile from 
Union Square, the Southern Pacific Rail- 
way Depot about 2 miles, and the airport 


central terminal 2 to 3 blocks, 


Conference Committee 


The General Committee of the con- 
ference includes the following: M. W. 
Wangsness, general chairman; M. A. 
Moler, co-chairman; R. L. 
tary; A. H. F. Barlow, treasurer; W. H. 
Nutting, registration; W. F. Poynter, pub- 
licity; J. N. Ylarraz, hotel and meeting 
facilities; H. V. Smith, plant trips and 
transportation; Jack Robinson, reception 
and information; W. ]. Lindblad, techni- 
cal events; Mrs. J. T. 
program; Bob Decker, banquet and enter- 


Mellers, secre 


Cochran, ladies’ 


GEYSERS Power Plant, 
America’s first geo- 
thermal power plant, 
is the property of the 
Pacific Gas and Electric 
Company. This unique 
plant utilizes natural 
steam from the bowels 
of the earth to gener- 
ate electric power. A 
trip will be made to 
this plant on the day 
after the National 
Power Conference. 


Aucust 1961 


tainment; V. F. Estcourt, L. A. Kilgore 
and F. G. Feeley, Jr., program; R. E. 
Grady, AIEE Section chairman, and E. G. 
Chilton, ASME Section chairman. 

The mail address for the National 
Power Conference will be the St. Francis 
Hotel, San Francisco 19, Calif. 


Availability of ASME Papers 


Only numbered ASME papers in this 
program are available in separate copy 
form until July 1, 1962. Prices are 50 cents 
to members of ASME and $1 to non- 
members, plus postage 
charges. Payment may also be made by 


and handling 


free coupons which may be 
from the society in lots of ten at $4 to 
members and $8 to nonmembers. Postage 
and handling charges can be saved by in- 
cluding a check or money order made 
payable to ASME with each order, and 
sending both to: ASME Order Dept., 29 
W. 39th St., New York 18, N. Y. Papers 
must be ordered by the paper numbers 
listed in this program; otherwise the 
order will be returned. 


purchased 


Technical Program Given 


The tentative technical program follows: 


Monday, September 25 


9:00 a.m. Session 1—Nuclear Plants 


Spectral Shift Control Reactor. James Cough- 
lin, Babcock & Wilcox Co. 


Status of the High Temperature Gas-Cooled 
Reactor Titus LeClair, General Dynamics 
Corp. 


CP61-983. The ESADA Vallecitos Experimental 
Superheat Reactor John Barnard, General 
Elec. Co. 


Hallum Nuclear Power Facility, Prototype for 
Advanced Sodium Cooled Power Station. R. C. 
Gerber, G. L. Larson, Atomic International; 
R. W. Dickinson, General Elec. Co 


2:00 p.m. Session 2—Boilers 


Low Head Boilers for Industry. R. H. Wolin, 
Combustion Engineering 
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Operating Experience from a New Concept of 
Industrial Boiler Design. T. B. Hurst, Babcock 
& Wilcox Co.; Jack Campbell, Richfield Oil 
Co. 

Inspection of Eddystone Station and Conclu- 


sion Regarding 1150° F. Steam. J. H. Harlow, 
Phila. Elec. Co. 


8:00 p.m. Session 3—High Temperature 
Steam 


Metallurgical Evaluation of Superheater Tube 
Alloys after 12 and 18 Months Exposure to 
Steam at 1200°, 1350° and 1500°F. C. L. 
Clark, Timken Roller Bearing Co.; J. J. B. 
Rutherford, Babcock & Wilcox Co.; A. B. 
Wilder, U. S. Steel Corp.; M. A. Cordovi, In- 
ternational Nickel Co. (ASME Paper No. 61— 
PWR-4) 


Scale Formation on Austenitic and Ferritic 
Materials Exposed to High Temperature 
Steam. F. Eberle, C. H. Anderson, Babcock & 
Wilcox Co. (ASME Paper No. 61—PWR-3) 


Evaluation of Weldments Joining Super-heater 
Tube Alloys After Exposure to Steam at Tem 
peratures of 1110-1500° F. W. E. Clautice, U.S 
Naval Engineering Experiment Station 


Ihe Effect of Corrosion by Steam at 1100 
1500° F. Upon the Heat Trap Through 
Superheater Tube Alloys. H. L. Sulberg, J. E 
Brook, W. J. Rebello, Purdue Univ. (ASME 
Paper No. 61—PWR-1) 


8:00 p.m. Session 4—Operating Economics 


Transmission of Electric Energy Versus T rans- 
portation of Fuel. W. E. Hopkins, Stone & 
Webster Engineering Corp. 


Factors Affecting the Selection of Auxiliary 
Drives. J. J]. Heagerty, General Elec. Co 


Significance of Outage Records in Estimating 
System Growth Requirements. E. S$. Loane, 
General Public Utilities Corp 


CP61-986. Economic Scheduling of Generation 
by Valve Points. A. P. Hayward, Duquesne 
Light Co 


Tuesday, September 26 


9:00 a.m. Session 5—Automation 


Philosophy of Boiler Automation. R. D. Hot 
tenstine, R. W. Egglestone, Combustion Engi- 
neering 


An Approach to Automation of Power Plants 
Using the Concept of Parallel Programming. 
H. H. Gorrie, Bailey Motor Co 


Improved Measuring Techniques for Steam 
Generator Heat Absorption. J. F. Cotter, F. C. 
Lisevick, Combustion Engineering 


2:00 p.m. Session 6—Instrumentation for 
Plant Performance Testing 


CP61-984. Instrumentation for Central Station 
Dynamic Response Tests. H. G. Dallas, Phila 
Elec. Co.; D. Horwitz, R. L. Osborne, Westing- 
house Elec. Corp. 


CP61-985. Digital Computer Application for 
Accurate Steam Turbine Performance Testing 
K. C. Cotton, J. ¢ Westcott, General Elec. 
Co.; T. J. Glass, General Elec. Co. 


Computer Processing of Heat Rate Test Data 
G 1. Maneatis, W. H. Barr, Pacific Gas & 
Elec. Co. 


Wednesday, September 27 


9:00 a.m. Session 7—Turbine Generators 


Save That Turbine—A Starting Technique 
J]. R. Hamann, D. C. Parker, Detroit Edison 
Co, (ASME Paper No. 61—PWR-1) 


CP61 -987 Transient Thermal Problems of 
Large Generators. M. R. Lory, C. L. Wagner, 
Westinghouse Elec. Corp. 


Integrated Sea Water Distillation and Steam 
Power Generation Cycles. E. H. Miller, Gen- 
eral Elec. Co. 
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Reliability Symposium To Convene 


in Washington, D.C. as International Body 


FOR the 8th consecutive year the Na 
Reliability and 
Quality Control will convene this year, 
on January 9-I1l at the Statler Hilton 
Hotel in Washington, D.€ as an inter 


tional Symposium on 


national body gathering for “A Progress 
Report On Reliability,” according to M. 
P. Smith, symposium chairman 

Mr. Smith, along with C. M. Ryerson, 
chairman of the Operations Committee 
has been associated with the young field 
of reliability almost since its inception 

an applied science. In 1960, Mr. Smith 
1 to the National Admin 


" 
also electe 


ATTENDING the opening luncheon of the North 


istrative Committee of the Institute of 
Radio Engineers’ (IRE) Professional 
Group on Reliability and Quality Con 
trol. 

In a review of the unique symposia by 
Mr. Ryerson, who heads a firm of prod 
uct assurance consultants at West Col 
lingswood, N. J., he recalled that D1 
Victor Wouk sparked the first symposium 
held in New York in 1954 under the 
sponsorship of the IRE Professional 
Group on Reliability and Quality Con 
trol. 

Today, in addition to IRE, the sym 


~ te 


Eastern District Meeting were: (left to right) 


C. L. Derrick, vice-president of the Hartford Electric Light Company and vice-chairman of the 
meeting; Governor J. R. Dempsey, keynote speaker, and C. T. Hughes, meeting chairman. 


A CERTIFICATE announcing his election to the grade of Fellow in the AIEE was presented to 


L. B. Grew (left) by AIEE Pres. C. H. Linder during the North Eastern District Meeting. 
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posium is backed by AIEE, the Electron- 
ics Industries Association, and the 
American Society for Quality Control. 

The symposia grew from 400 attendees 
to current records in excess of 1,200 
persons. 

It was in 1956 that the theme, “A Prog- 
ress Report On Reliability,” was_ first 
adopted, and this has been the dominant 
theme at each session since. 

The early work in systematizing reli 
ability and quality control procedures 
came about in electronics, but Mr. Ryer- 
son points out that, as it became obvious 
that the principles and techniques in- 
volved were as applicable to any industry, 
this emphasis has changed. 

Another change in the atmosphere of 
the symposia has been an international 
one. Mr. Ryerson estimates that the in- 
ternational influence will increase in sub- 
sequent affairs; representatives and papers 
from these sources have been invited 

Mr. Smith has been selected as general 
chairman for the 8th symposium. He is 
presently manager of reliability at the 
Aeronautical Division, Military Products 
Group, for the 
Regulator Company. 


Minneapolis-Honeywell 


The Advisory Board carries on its ros 
ter such names as U. S. Sen. H. M. Jack- 
son, Rear Adm. L. D. Coates, chief of 
naval research, and Maj. Gen. L. I. Davis, 
commander of the Air Force Test Center 
at Patrick Air Force Base, Fla. 

Other members are Dr. R. D. Huntoon, 
deputy director of the National Bureau 
of Standards; Capt. A. C. Packard, deputy 
director at the Federal Aviation Agency’s 
Bureau of Research and Development; 
Dean J. M. Pettit, Stanford University; 
Rear Adm. L. B. Richardson of General 
Dynamics Corporation; Dr. R. C. Sea- 
mans, associate administrator for NASA 
(National Aeronautics and Space Admin- 
istration) Headquarters; Dr. E. G. Witt- 
ing, deputy research and 
development for the Department of the 
Army; and J. M. Bridges, director, Office 
of Electronics, office of the Director of 
Defense, Research and Engineering. 


director of 


Gov. Dempsey Addresses 
North Eastern District Meeting 


Keynoting the 3-day AIEE North East- 
ern District Meeting, held May 17-19 in 
Hartford, Conn., was an address by Gov. 
J. R. Dempsey, who told about 200 en- 
gineers at a luncheon meeting that the 
future growth and progress of the State 
of Connecticut are “absolutely depend- 
ent” on their technical contributions. 

The Governor discussed the develop- 
ment of water, coal, and oil power for 
the state’s factories, and said he hoped 
atomic power will soon be on a footing 
with the other sources. He discussed his 
plan for the establishment of a nuclear 
research center as follows 

“In any consideration of Connecticut's 
future, atomic energy stands out as a 
major potential contributor to her in 
dustrial growth and to the scientific 
research and development needed to spur 
that growth.” 

He spoke of the need to strengthen 
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the School of Engineering at the Uni- 
versity of Connecticut and of the AIEE’s 
student program. 

“We may well say that the future of 
Connecticut depends on energy,” the 
Governor stated, “electrical energy, atomic 
energy, and most important of all, hu- 


man energy.” 


Sperry Award Winners 
Are Developers of Earth-Movers 


Pioneers in the development of the 
giant earth-moving equipment that has 
made possible today’s complex transporta 
tion system will receive the Elmer A. 
Sperry Award for 1961. One of the re 
cipients, R. G. LeTourneau, is known as 
the father of giant earth-moving machines; 
another award winner will be the Re 
search and Development Division of the 
Firestone Tire and Rubber Company, in 
recognition of its creation of the huge 
rubber tires which support such machines. 

According to the announcement by R. B. 
Lea, on behalf of the Elmer A. Sperry 
Board of Award, “The Elmer A Sperry 
Award for the year 1961 is made jointly 
to R. G. 


his development of large-capacity, high 


LeTourneau in recognition of 


speed, automatic, earth-moving equipment 
and to the Research and Development Di 
vision of the Firestone Tire and Rubber 
Company in recognition of its pioneering 
the giant-sized heavy-duty tires which 
made such equipment feasible.” The 
award, administered by five engineering 
societies, is presented for “distinguished 
engineering contribution which through 
application, proved in actual service, has 
advanced the art of transportation 
whether by land, sea or air.” It will be 
officially presented on September 12 at a 
meeting of the Society of Automotive En 
gineers in Milwaukee, Wis. 

Since the early 1920's, when he designed 
and began to build revolutionary earth 
moving equipment, through World War 
II, when he was credited with producing 
more than half the heavy construction 
equipment used by the U. S. Armed 
Forces, Mr. LeTourneau has been an 
acknowledged leader in the field. Among 
the inventions and developments with 
which he is credited are the first grading 
machines to use a welded frame and the 
first to use rubber tires, electric control 
for wheels of scrapers, mammoth logging 
machines to carry 28 tons of logs over 
rough country, a “jungle destroyer” which 
crushes trees and undergrowth into a mat- 
like carpet, and special military vehicles 
capable of picking up stranded landing 
craft or disabled bombers and carrying 
them to safety in minutes. 

Developments pioneered by the Fire- 
stone organization are credited with free 
ing earth-moving equipment from the 
metal wheels which once limited their ef 
fectiveness. 

The Sperry Board of 
posed of representatives of the AIEE, the 


Award is com 


American Society of Mechanical Engineers, 
the Society of Naval Architects and Ma 
rine Engineers, the Society of Automotive 
Engineers, and the Institute of Aerospace 
Sciences. 
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180 Technical Experts and Doctors 


Attend Biomedical Engineering Symposium 


rHE Symposium on Biomedical Engineer- 
ing, held April 20-21 in San Diego, Calif., 
was attended by 180 technical experts and 
physicians from as far as the East Coast 
Sponsored by AIEE, the Institute of Radio 
Engineers, and the Naval Hospital, this 
symposium was based on the theme “A 
New Frontie 

rhirty technical papers were presented 
during seven sessions covering subjects on 
Studies of Circulatory System, Circulatory 
Special Techniques, 
Simulation of Biological Func 


Support Systems, 
Bionics 
tions, and Instrumentation. A panel dis- 
cussion session was held on “Biomedical 
Engineering—Today and Tomorrow in 
which each panelist gave a 10-minute 
digest of the present status and the future 
of biomedical engineering in his field of 


interest. 


Heart-Lung Machines Discussed 


Dr. W. H. Lee, Jr., and Dr. James 
Maloney, both of the University of Cali- 
fornia Medical Center in San Francisco, 
created lively interest with their papers 
on what is wrong with heart-lung ma- 
chines now in use. The papers were con- 
troversial in that they presented evidence 
that both prolonged extra-corporeal per- 
fusion by currently used techniques and 
deep hypothermy bring about changes in 
the blood chemistry which can cause 
morbidity and even increased mortality. 
Other speakers disputed this evidence. 

Dr. Maloney predicted only short-term 
interest in these matters in any case, be- 
cause he anticipates that within the next 
10 or 15 years we will have perfected some 
method of inducing suspended animation. 
This, he said, would not only allow sur- 
leisure, but 
might have other and seemingly more 


geons to operate at their 


fantastic implications, such as the possi- 
bility of a person deciding to invest a 
comparatively small amount of money, 
go into hibernation for a generation or 
so, and wake up rich! 

Dr. Lee explained that in the use of 
the machines the damage is done at the 
surface of the film of blood when it is 
presented to the air by the oxygenators. 
Oxygenators are devices which do the 
work of the lungs in restoring oxygen to 
the blood after it has been depleted by 
the cells of a patient's body. 

John McLeod, Jr., a Convair engineer, 
heart-lung ma- 
chine he has developed over the last 2 


exhibited a_ simplified 
vears. The machine, named MAC, com- 
bines the pumping and oxygenating func- 
tion in one operation. A helix of plastic 
tubing, turning on a_ horizontal axis, 
partially loaded with blood and _ partially 
with air, performs both functions. It is a 
portable device, and Mr. McLeod esti- 
mated that it could be built and sold 
much cheaper than machines now on the 
market. He said the machine had been 
used in animal operations but probably 
would not be applied to human patients 
for at least a year. 
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Pacemakers Reviewed 


Dr. E. I. Baranofsky, San Diego surgeon 
and clinical professor of surgery at the 
University of Southern California School 
of Medicine, reviewed the rapid advance 
in the development of pacemakers—devices 
for restoring the stimuli which cause the 
heart to beat after it has stopped. Some 
of the new ones he described are surgi- 
cally attached to the heart and activated 
by external radio sets. 

A banquet was held following the panel 
discussion on the first evening of this 
symposium. The Proceedings will be pub- 
lished. The symposium may be continued 
as an annual affair, possibly with the loca- 
tions changed to other West Coast cities 
where biomedical interests exist. 


International Conference 


on Magnetic Materials Planned 
More than 1,000 scientists and engi 
7th 

annual International Conference on Mag 


neers are expected to attend the 


netism and Magnetic Materials, scheduled 
for November 13-16 at the Westward Ho 
Hotel in Phoenix, Ariz. AIEE is a co 
sponsor of the conference. 

Invited speakers include representatives 
from Russia, Japan, England, and France. 

Dr. P. B. Myers, staff scientist for the 
Semiconductor Products Division of Mo 
torola, Inc is local chairman for the 
conterence 

As in the past, the conference will em 
phasize the value of bringing together 
for discussion those interested in basic 
theory and practical application of mag- 
netism. 

Papers on basic theoretical and experi 
mental investigations, potential enginee1 
ing applications, and apparatus and tech- 
niques which utilize recent advances in 
magnetism are being solicited. Authors 
should submit abstracts by August 18 to 
Dr. F. E. Luborsky, General Electric Com- 
pany, Research Laboratory, P. O. Box 
1088, Schenectady, N. Y. Invited papers 
will be presented by eminent scientists 
and engineers both from the United States 
and abroad. 





Also, as in past years, an exhibit of 
magnetic products and instrumentation 
is being sponsored by the conference 

Dr. L. R. Bickford Jr., scientist with 
the IBM Business Ma 
chines) Research Laboratories in York 
town Heights, N. Y 
of the conference. 


(International 


is general chairman 


Dayton Section Presents 
Distinguished Engineer Award 


Prof. P. A. Borden (AM ‘13, F °44, 
Member for Life) of the Electrical Engi 
neering Department, University of Day 
ton, Dayton, Ohio, was presented with a 
Distinguished Engineer award by the Day- 
ton Section, AIEE, at a special recognition 
meeting held for him on May 12 at the 
Engineers Club of Dayton. 

He was introduced at the meeting by 
Dr. M. R. Graney, dean of engineering, 
University of Davton, who described 
Prof. Borden's achievements. An author 
of several books on instrumentation, Prof. 
Borden is serving as student counselor at 
the University of Dayton for the Student 
Branch of AIEE and was the winner of 
the Morris Leeds National Award at the 
AIEE Fall General Meeting at Chicago, 
Ill., in October 1960. 

Prof. Borden told of incidents that led 
to his interest in the electrical field, from 
his early youth through college and his 
experiences in industry. 

The meeting opened with C. E. Hug- 
gins as chairman, who introduced C. A. 
Fisler, past chairman, who was in charge 
of all arrangements for the special meet- 
ing and Mr Fisler introduced Dr. 
Graney 

Other AIEE Fellows in attendance at 
the meeting were Charles Button (AM 
26, F 56), Eugene Herzog (AM ’23, F °48, 
Member for Life), Everett Larsh (M °44 


F '58), and George Mueller (AM ’29, F 


50) 
The meeting was preceded by a dinnet 
for the 


their wives 


honored guests, members, and 


Industrial Electronics Symposium 


To Stress Manufacturer-User Relations 


STRESSING between the 
electronic manufacturer and industrial 
user, the Joint Industrial Electronics Sym- 
posium, scheduled for September 20-21 at 
the Bradford Hotel, Boston, Mass., will 
attempt to foster a closer liaison and bet- 
ter understanding 
groups. 


co-operation 


between the two 


Joint sponsors of the symposium are 
AIEE, the Professional Group on Indus- 
trial Electronics of the Institute of Radio 
Engineers, and the Instrument Society of 
America. 

General chairman of the symposium is 
W. M. Trenholme of the Massachusetts 
Institute of Technology (MIT). His steer- 
ing committee incfudes: Program Chair- 
man—R. K. Jurgen, associate editor, Elec- 
trical Engineering; Arrangements Chair- 
man—D. J. La Cerda, Badger Manufactur- 
ing Company; Finance Committee Chair- 
man D. Z. Breck, Lynn Electric Company, 
and Publicity Committee Chairman— 
H. O. Painter, Jr., General Radio Com- 
pany. 


Luncheon Speakers Named 


Luncheon speakers for the symposium 
are: Harold Chestnut, General Engineer- 
ing Laboratory, General Electric Com- 
pany, Schenectady, N. Y., and Dr. J. F. 
Reintjes, director of MIT's Electronic Sys- 
tems Laboratory. On Wednesday at noon, 
Dr. Reintjes will discuss “Educating Engi- 
neers for Careers in Industrial Electron- 
ics.” Mr. Chestnut, who will speak on 
Thursday, has chosen for his topic “The 
Role of Electronics in Industrial Auto- 
matic Control.” 

The panel discussion session, with W. E. 
Vannah of Foxboro Company as moder- 
ator, will cover many problem areas re- 
lated to the use of electronic equipment 
industry. Panel members representing vari- 


RECOGNIZED by the Dayton Section, AIEE, as a ‘‘Distinguished Engineer,"’ Prof. P. A. Borden 
was presented with a certificate at a special meeting held in his honor. Shown are: (left to 
right) C. E. Huggins, chairman of the Dayton Section; Prof. Borden, and W. A. Dynes, a Sec- 


tion member. 
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ous segments of industry will discuss such 
topics as reliability of current industrial 
electronic equipment, trends in future 
equipment design, better methods for liai- 
son between users and manufacturers, and 
preventive maintenance. Audience par- 
ticipation will be encouraged. 

Advance programs, registration forms, 
and hotel reservation information may be 
obtained by writing D. J. LaCerda, Badger 
Manufacturing Company, 363 Third St., 
Cambridge, Mass. 


Tentative Program Announced 


Mr. Jurgen has announced the follow- 
ing tentative program: 


Wednesday, September 20 


9:00 a.m. Session I—Measuring Techniques 
for Industry 


Chairman: Dr. C. W. Clapp, General Elec. Co. 
Non-Contact Dimensional Measurements by 
Optical and Electronic Techniques. C. D. 
Bryant, Allen B. DuMont Labs. 
Non-Destructive Testing of Materials and 
Components. Paul Dick, General Elec. Co. 


Moisture Measurement in Industry. H. W. 
Gebele, Foxboro Co 


Analytical Instrumentation for Process Moni- 
toring and Control. H. J. Maier, Perkin-Elmer 
Corp. 

Electronic Devices for Measuring Flow. D. R. 
Lynch, Fischer & Porter Co. 


12:00 noon Luncheon 
Speaker: Dr. J. F. Reintjes, director, Elec- 
tronic Systems Lab., MII 


Address: “Educating Engineers for Careers in 
Industrial Electronics’’ 


2:00 p.m. Session IIl—Digital and Analog 
Techniques in Industry 


Chairman: F. W. 
Fiberglas Co. 


Atkinson, Owens-Corning 


Digital Control Techniques Applied to Auto- 
matic Weighing Processes. D. W. Kennedy, 
C. W. Hibscher, Toledo Scale, Div. of Toledo 
Scale Corp. 

Digital Control of In-Line Blending. C. 
Hill, Packard Bell Computer 

Blending by Analog Computers. H. H. Roth, 
Minneapolis-Honeywell Regulator Co 
Computer Control Practices and Preferences in 
Industry. W. Mikelson, General Elec. Co. 
Electronic Guidance and Remote Control for 
Coal Mining. K. L. Shrider, Elec. and Engi- 
neering Co 


Thursday, September 21 


9:00 a.m. Session IlI—Power Conversion 
Techniques 


Chairman: C. H. 
Razor Co. 

D-C to A-C Power Conversion by Semiconduc- 
tor Inverters. E. J. Duckett, Westinghouse 
Elec. Corp. 


Chandler, Gillette Safety 


An A-C Electric Transmission Drive for Tur- 
bine Powered Vehicles. G. E. Pinter, Jack & 
Heintz, Inc. 

A 50-Kva Adjustable Frequency 24-Phase Con- 
trolled Rectifier Inverter. C. W. Flairty, Gen- 
eral Electric Co 

Trends in Ultrasonic Machining Techniques. 
R. P. Curtis, Raytheon Co. 
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Thermoelectric Applications to Industrial Prob- 
lems. J. C. R. Kelly, Westinghouse Elec. Corp. 


12:00 noon Luncheon 
Speaker: Harold Chestnut, General Elec. Co. 


Address: “The Role of Electronics in Indus- 
trial Automatic Control.” 


2:00 p.m. Panel Discussion of Manufac- 
turer-User Problems 


Moderator: W. E. Vannah, Foxboro Co. 


Panel members: E. S. Ida, E. I. Dupont de 
Nemours & Co. (Chemical Processing); R. F. 
Sorenson, St. Regis Paper Co, (Paper Mills); 
Myer Fox, chairman, National Machine Tool 
Builders Assn., Lapointe Machine Tool Co. 
(Machine Tools); Arnold Shumaker, Jones & 
Laughlin Steel Co., and R. O. Bigelow, New 
England Elec. System. 


Appliance Conference Slated 
for November 6 in Los Angeles 


The 3rd Western Appliance Confer- 
ence, sponsored by the Los Angeles Sec- 
tion of AIEE, will be held at the Biltmore 
Hotel, Los Angeles, Calif., on Monday, 
November 6. 

Ihe program is intended to be of value 
to everyone associated with electric and 
gas-fired appliances and their control 
equipment. Emphasis has been placed on 
the use of appliances of both gas and elec- 
tric design when used in the ever-expand- 
ing field of mobile homes. All interested 
engineering, sales, and management people 
are invited to attend. Close association 
with the electrical industry or membership 
in the AIEE is not required. 

rhe tentative program follows: 


Morning Session 

Conference Theme—‘Dividend Engineering.” 
Maurice Fisher, McCann Erickson 

Value Engineerii L. D. Miles, General Elec. 
Co. 


Reliability Studies. Speaker to be announced 


9 
1g. 


Voltage Statistics at the Customer Service. 
G. P. Tupper, Westinghouse 

Higher Customer Voltage Supply. Speaker to 
be announced 


Luncheon 
Speaker: Dr. Frederick Schwartz, Controls Co. 
of America 
Subject: Solid State Products for Consumer 
Applications 


Afternoon Session 
Mobile Home Inspection. R. A. Bahr, State 
Division of Housing 


Electric Demand Factor for Mobile Homes. 
M. R. Mosquini, Southern Calif. Edison Co. 


Electrical Connections to Mobile Homes. H. H. 
Watson, General Elec. Co 


Gas Appliances for Mobile Homes. Pieter 


Root, Amer. Gas Assn 


Mobile Home Testing. Herbert Witte, Under- 
writers’ Labs. 


Dinner 
Evening Session 


The Mobile Home Park. E. E 
Developer, Los Angeles, Calif. 


McRill, Park 


Panel Discussion with audience participation 
on “Mobile Home Problems.” 
Moderator—Maurice Fisher 
Panel—R. A. Bahr, M. R. Mosquini, H. H. 
Watson, Pieter Root, H. Witte 
For further program details and regis- 
tration forms write to: F. K. Cozens, c/o 
General Electric Co., 3325 Wilshire Blvd., 
Los Angeles, Calif. 
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Engineering Management Conference 


To Be Held September 14-15 in New York 


THE 9th Annual Joint Societies’ Engi- 
neering Management Conference will be 
held September 14-15 at the Hotel Roose 
velt in New York City. 

rhrough the joint efforts of members 
of AIEE and the American Society of 
Mechanical Engineers, it has been pos- 
sible to assemble nationally recognized 
leaders concerned with the management 
of engineering resources to participate in 
the conference. Young engineers will be 
told of the rewards of increasing their 
skill and competence to become managers 
Engineering 
managers are expected to find the con- 


of engineering activities. 
ference a professionally rewarding experi- 
ence because, in addition to meeting the 
speakers, they will have an opportunity 
to share ideas and experiences with other 
men in management. 

Those who have planned this confer- 
ence expect it to increase, if only in a 
small measure, every attendee’s under- 
standing of the relationship which must 
exist between engineering and manage- 
ment to provide for the welfare of the 
individual, the organization with which 
he is connected, and this country as it 
plans its role in the world today and in 
the future that lies ahead. 

The tentative program follows: 


Wednesday, September 3 
Early Bird Social 


Thursday, September 14 

Session I—Advanced Techniques and En- 
gineering Management 

PERT: A Technique for Management. K. M. 
Tebo, General Motors Corp. 


Statistics and Operations Research as Tools for 
Engineering Managers. C. F. Kossack, IBM 


Increased Profits through Application of Com- 
puter Technology. W. W. Eaton, C-E-I-R 


Luncheon 


Ihe Changing Personality of Today’s Engineer. 
I. N. Palley, president, ITT Federal Labs 


Session I1—The Expanding Interests of 
Engineering 

Problems of Management in Foreign Countries 
George Browne, “Industria.” 

Ihe Economic Environment in Which Engi- 
neers Work. Carl Madden, Lehigh Univ. 


Friday, September 15 

Session I1I—Human Values in Manage- 
ment 

Human Relations Problems in the Management 
of Engineering. E. H. Schell, MIT 

The Personal Approach in Dealing with Tech- 
nical People. H. L. Cox, Corn Products Corp. 
Enhancing Human Values during Institutional 
Change. F. F. Bradshaw, management consult- 
ant, 


Luncheon 
Recipient of Gantt Medal: Col. Lindell Urwick, 
England 


Session IV—Management of Research 
Problems of Administration of Research and 
Development. H. C. Vernon, E. I. du Pont de 
Nemours & Co. 

Management of Research and Development 
Personnel in an Industrial Laboratory. R. B. 
Mears, U.S. Steel Corp. 


Institute Activities 


Technical Papers Invited 
for Solid-State Circuits Conference 


The 9th annual International Solid- 
State Circuits Conference will be held 
February 14-16 on the campus of the Uni- 
versity of Pennsylvania and at the Shera 
ton Hotel, Philadelphia, Pa. 

The conference, sponsored jointly by 
AIEE, the Institute of Radio Engineers, 
and the University of Pennsylvania, will 
feature papers dealing with circuit prop- 
design 
techniques related to solid-state devices in 


erties, circuit philosophy, and 


general areas, such as 
Solid-state memory; storage, and logic 


Solid-state microwave amplification, os 
cillation, and conversion. 


Solid-state devices performing an inte- 
grated circuit function. 
Unconventional power supplies. 
Cryogenic applications. 

Optoelectronic applications. 

Advanced circuitry, with emphasis on 

significant developments in the art. 

Papers representing original contribu- 
tions in these and related fields are in- 
vited. 

Abstracts, highlighting the nature of 
the contribution, its significance in the 
art, and theoretical and experimental re 
sults, 300 to 500 words in length, which 
can be accompanied by key illustrations, 
should be submitted on single-side, black 
on white, double-spaced typewritten form 
suitable for immediate reproduction, on 
or before November 1, 1961, to the pro- 
gram committee secretary: R. H. Baker, 
Room C-237, MIT (Massachusetts Insti- 
tute of Technology) Lincoln Laboratory, 
Lexington, Mass 

Abstracts should be accompanied by 
author’s name, affiliation, address, and 
telephone contact on the first page, and 
author's name and abbreviated paper title 
on each subsequent page 

Members of the 1962 conference com- 
mittee include: Chairman—]. ] 
General Electric Company; Secretary—E 
G. Nielsen, General Electric Company 
Program Chairman—R. B. Adler, MIT 
and Public Relations—Lewis Winner, New 
York, N.Y. 


Suran, 


Optical Maser Discussed 
at Meeting of Virginia Section 


AIEE, had a 
discussion and demonstration of the Op- 
tical Maser by W. L. Bond of the Bell 
Felephone Laboratories at the Section’s 
May meeting in Richmond, Va. 
meeting, Certificates of 
Appreciation were presented to L. R 
Quarles, dean of engineering, University 
of Virginia, who is Section chairman, and 
G. R. Lufsey, underground lines superin- 
tendent, Virginia Electric and Power 
Company, who is Richmond Subsection 
chairman. 


The Virginia Section, 


During the 
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i 
ee 


Serene 


POSING with the banquet speaker, Lt. Cdr. Guy Shaffer (in uniform), U. S. Navy, at the first 
Packaging Industry Conference are: (Standing, left to right) R. A. Pfuntner, chairman, Lynn Sec- 
tion; I. E. Eliasson, secretary; E. B. Gardner, program chairman. (Seated, left to right) D. R. 
Percival, chairman, General Industry Applications Committee; J. D. Ramsay, chairman, and 
F. R. Cinco, vice-chairman. Lt. Cdr. Shaffer told of Arctic research and exploration conducted 


by the atomic submarine ‘‘Skate."’ 


Packaging Industry Conference 


Held May 15-16 at Swampscott, Mass. 


t 


MORE than 140 representatives of pack 
’ manufacturing com 


wing machinery 
electrical equipment manufactur 
of packaging machinery 
First Packaging Industry 
May 15-16, at Swampscott 
ce was organized to discuss 
ing through greater electri 
packaging machinery and 
increasing adoption of 
fully automatic equip 

o packag the nation’s products 


\W Dace 


mpan wl 


Procter and Gamble 
iddressed the conterence 
AIFE Packaging Industry 
offers an excellent chance 

impr | relationship of user, man 
ufacturet electrical supplier, because 
otters a r s ot improving communica 

ill interested parties 
Mr. Dacey counselled that preparation 
standards presented a_ real 
vecause of the variety of equip 
ichinery involved. He declared 
| be extremely valuable 

a base specification that can be used 
in part or in its entirety to describe the 
machinery user’s wants in a language un 
derstandable to both parties 

C. M. Rhoades of the General Electric 
Company advised the conference that 
AIEE appears to provide the necessary 
focal point for any study of the need for 


electrical practices in the packaging in 


dustry 
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Representing the machinery manufac- 
Brandon, Emhart 
Company urged the 


turers’ view Bovce 
Manufacturing 
standardization of the cataloging of com 
ponents and the presentation of specifi- 
cations 

Trends in the electrification of pack 
aging machinery were traced by T. W. 
Brockmeier of the engineering depart 
ment, National Biscuit Company. V. F. 
Knowles Cor 
poration, explained how electrical stand 


Sepavich, Crompton and 
ards are formed for the textile industry 
Other subjects covered included wiring 
diagrams. symbols and circuitry control 
enclosures and panel wiring methods, con 
duit and wiring systems for packaging 
machinery, short-circuit protection, clamp 
on heaters, cartridge heaters, cast-in heat 
ers, high-frequency heat, impulse heating 
limit switches, selection and application 
of solenoids, and photoelectric registra 
tion Iwo new products forums were in 
cluded in the four general sessions 
Zahn, 
president, Packaging Institute, and W. W 
Anthony Jr 
Machinery Manufacturers Institute. 


Luncheon speakers were I H 


vice-president, Packaging 

The general chairman of the conference 
was J. D. Ramsay 
pany, and program chairman for the con- 
B. Gardner, Emhart Manu- 
facturing Company. chairmen 
were: M. H. Fisher, Westinghouse Elec 
tric Corporation; Don Percival, Machin 
ery Electrification, Inec.; Ira 


Campbell Soup Com- 


ference was F 
Session 


Gottscho, 
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Adolph Gottscho Inc., and Thursten 
Clarke, Food and Drug Packaging Maga- 
zine 

At a meeting of the Packaging Industry 
Subcommittee, the following were elected 
1961-62: Chairman—Frank 
Cinco, Package Machinery Company; vice 
chairman—I. E. Eliasson, Machinery Elec 
trification, Inc., and secretary—Thursten 
Clarke, Food and Drug Packaging. A vote 
of appreciation for his excellent work was 
accorded J. D. Ramsay, retiring chairman. 

The Packaging Industry Subcommittee 
has been working on actual standardiza 


for the year 


tion procedures, 


Conference Scheduled 
on Electronic Components 


The 12th annual Electronic Components 
Conference, sponsored by AIEE, the Elec 
tronic Industries Association, and the In- 
stitute of Radio Engineers, and with par 
ticipation by the 
Quality Control and the Society for Non 
destructive Testing, will be held May 8-10, 
1962, in Washington, D. C. 

This meeting is devoted to new develop- 


American Society for 


ments in components, component-process 
ing techniques, component evaluation, and 
component materials. The following topics 
suggest the scope of interest: 


Classical Components: R, L, C, linear 
and nonlinear, lumped and distrib- 
uted. 


Devices: Inte 
grated thin film circuits, multiple 
miniature 


Combined Function 


semiconductor devices, 
modules. 


Solid-State Applications: Ferroelectric, 
ferromagnetic, thermoelectric, mag- 
netic optic, electroluminescent. 


Magnetics: 
memory 


Square-loop components, 


devices, magnetic films, 


magnetostrictive devices. 


Electromechanical Devices and Con 
cepts: Switching devices, filters, de- 
lay lines 


Microwave Components 
Filters and Networks 
Connecting Devices and Techniques 


Processing, Assembly and Measuring 


Pechniques 
Nondestructive Testing 
Component Reliability 
Electronic Materials 


Component-Systems Planning and In- 


tegration 


Authors are invited to submit a 500 
word summary before the October 9 clos 
ing date to H. A. Stone, chairman, Techni- 
cal Program Committee, Bell Telephone 
Laboratories, Murray Hill, N. J. To ex 
pedite prompt handling, 15 copies are re 
quested. Authors will be notified of ac 
ceptance about November 15. 

Final papers will be due on January 15 
and will be published in the Proceedings 
of the conference. 
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‘Live’ Exposition To Be Integrated 


with Technical Sessions 


THE influence of television is bringing 
about a change in the traditional pattern 
of technical and _ scientific 
cording to Nelson Hibshman, Executive 
Secretary of AIEE, who is planning the 
AIEE Winter General Meeting to be 
held Jan. 29-Feb. 2, 1962, in New York 

“Television,” said Mr. Hibshman, “has 


meetings, ac 


turned us from a nation of listeners to a 
nation of viewers. There was a time when 
the individual who came to a_ technical 
or scientific mecting Was satisfied to sit 
and listen. Today, in addition to listening 
to the presentation of a technical paper, 
he wants to see its application and the 
tool, machine, or process making the ap- 
plication of its basic idea possible 

demand = for 
AIFF Execu 


industry-wide 


To satisfy this growing 
visual demonstrations, the 
tive Secretary said that the 
Electrical Engineering 
sored by the AIEE, to be held at the New 
York 
Winter General Meeting, is being planned 


Exposition, spon- 


Coliseum in conjunction with its 
as an integral part of the technical ses- 
sions. 

ELECTRICAL 

ENGINEERING 


EXPOSITION 


“Electrical-electronic engineers,” Mr. 
Hibshman said, “will be able to go from 
the technical sessions right into the ex- 
hibit 
tions of the principles, procedures, and 


areas and see actual demonstra- 
materials they have heard discussed. 
AIEE cordially 
3,000 firms that provide the 
electronics industry with nearly 200 dif- 
ferent products and services to partici- 
pate in the first Electrical Engineering 
Exposition—to take advantage of this 
unparalleled opportunity to demonstrate 
their progress in equipment production 
to the high-level executives, engineers, 
and scientists who comprise the AIEE 


invites the more than 
electrical- 


membership.” 

H. F. Grebe, exhibits manager of the 
Reber-Friel Company of Philadelphia, 
Pa., nationally known exposition 
agement firm in charge of the Exposition, 


man- 


said the Exposition will definitely supple- 
ment the technical program of the AIEEF 
Winter Meeting. 

He said two entire floors of the New 
York Coliseum have been reserved for 
the Exposition and the technical meeting 
so that technical sessions can be held in 
special meeting rooms near the exhibit 
areas. 

he Electrical Engineering Exposition, 
Mr. Grebe said, will cover the complete 
spectrum of equipment, 
services of every branch of the electrical- 
electronics industry. Firms that have al 
ready decided to exhibit range from 
manufacturers of complete electrical as- 


yroducts, and 
I 


semblies to companies making small com- 
ponent parts. 
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at Winter Meeting 


“The Exposition itself will have a pro- 
fessional atmosphere about it,” stated Mr 
Grebe. “The exhibits will be staffed by 
engineers. Visiting engineers will be able 
to discuss their problems and needs right 
on the spot. They will be able to ex- 
materials and 


amine the products, 


services displayed, see them demon- 
strated, and thus be able to decide how 
they might fit into their own require- 
ments.” 

Mr. Grebe said that in personal inter- 
views with registrants attending a_ pre- 
vious AIEE Winter General Meeting, 70% 
of the engineers expressed a strong de- 
sire to see a nationwide trade exposition 
supplement the technical sessions. 

He said the 
pointed out that in addition to the ideas 
AITEE technical 


meetings, they want to see first-hand dem- 


engineers interviewed 


they normally obtain at 


onstrations of the products, materials, 
and services they will need to implement 
these ideas 

Another 


engineers are so strongly in favor of an 


important reason that these 


Exposition, Mr. Grebe said, “is their 
need to familiarize themselves with the 
many new products, materials, and serv- 
ices available in the ficld so that they 
may intelligently help make the purchase 
decisions for their firms.” 

Mr. Grebe said that approximately 25% 
of the 
ready been reserved and is being assigned 


available exhibit space has al- 


on a “first-come, first-served” basis. 

Detailed 
trical 
obtained from the Reber-Friel Company, 
117 S. 17th St., Philadelphia 3, Pa. 


Elec- 
Exposition may be 


information about the 
Engineering 


Subcommittee To Print 
Papers that Accomplish Its Aims 


Ihe Carrier Bibliography Subcommittee 
of the 
Committee is attempting to publish semi- 
annually a listing of all printed material, 


Power System Communications 


whether presented as a technical paper 


at a local conference, at a regional meet- 
ing, aS a report, or in any other form 
which will accomplish the aims of the 
committee. 
The Power 
Committee is one whose scope is the treat- 
ment of all matters in which the domi- 
nant factor is the transfer of intelligence 
of electrical means for the control of gen- 
eration, transmission, and distribution of 


Svstem Communications 


power involving the study of integrated 
communications for power systems, meth- 
ods of measurement, and protection of 
communications circuits and equipment. 

It is also concerned with the application 
and = co-ordination of communication 
equipment as required for the function 
of facsimile, load control, pilot relaying, 
transfer-trip, supervisory control, _ tele- 
metering, teletypewriter, voice communi- 
cation, and data transmission. 


The mediums by which these functions 


Institute Activities 


are transmitted, audio tones, power line 
and telephone line carrier, microwave 
radio, space radio (UHF), and telephone 
lines and cables are also within the scope 
of this committee. 

The design, construction, and applica- 
tion of power line carrier equipment in- 
receivers, cou- 
traps 


cluding transmitters and 
pling and tuning devices, and line 
are also of interest. 

The committee is requesting any indi- 
viduals, association, committees, sectional 
representatives or other interested organi 
zations to inform it of any items of in 
terest which would or could be made 
available in some form to those requesting 
it 

These items should be forwarded to: 
\. N. Robertson, chairman, Carrier Bibli- 

American Electric 

Power Company, 2 Broadway, New York 
8, N. Y. 

The following information should be 


4 


ography Subcommittee 


included 
1. Title of article 
2, Author 

>. Scope 

1. Where first 

5. Availability 
a) limited 


presented or published 


b) cost or no cost 
6. Copy of article if possible 
7. Procedure for procuring copies 
These references, if of lasting interest 
and readily available, will be listed per 
Carrier Bibliography 
Transaction Paper, or, if availability is 


manently in the 


limited, only on the semiannual listing 


Milwaukee Section Elects 
New Officers for 1961-62 Year 


Officers for the 1961-62 year were unani 
mously elected at the June 8 general meet 
ing of the Milwaukee Section, AIEE. 

R. E. Horn was named chairman; J. M. 
Frank, vice-chairman; G. H. Manke, sec 
retary, and H. E. Whiting, treasurer. Rob 
ert Rech, R. A. Niles, and Augustus Lehi 
kind were elected directors for 3 vears. 

Mr. Horn has been active in the Mil 
waukee Section as chairman of the Pub 
licity and Membership Committees and 
has also served as a director, secretary, 
and vice-chairman of the Section 

C. E. Pflug, plant manager at American 
Motors, was presented with a Fellow ce1 
tificate by B. G. Wheeler, chairman at 
the June meeting 


R. E. Horn 





Camera Associates 


ATTENDING the unveiling of the bust of Thomas Alva Edison at the Hall of Fame for Great 
Americans at New York University on June 4 were: (left to right) Gen. David Sarnoff, chairman 
of the Radio Corporation of America and trustee of New York University and the Thomas Alva 
Edison Foundation; Miss Mary Pickford, trustee, Thomas Alva Edison Foundation; Mrs. Madeleine 
Edison Sloane, daughter of Thomas Alva Edison, and Charles Edison, former Governor of New 


Jersey and son of the inventor. 


Bronze Bust of T. A. Edison Unveiled 


at NYU's Hall of Fame for Great Americans 


A BRONZE BUST of Thomas Alva Edi 
son (HM ‘'28) was installed in the Hall of 
Grea Americans on the New 

NYI campus in the 


Bronx 

Edison veloper of the first practical 
electric light, the phonograph, the motion 
picture camera, and other inventions, be 
came the 86th individual to join the im 
mortals whose busts line the colonnade of 
the national shrine 

Fashioned by the sculptor Bryant Baker 
the bust was unveiled by two of the in 
ventor’s children, Mrs. Madeleine Edison 
Sloane and Charles Edison who is a for- 
mer Governor of New Jersey and former 


Secretary of the Navy. 


RCA Chairman Is Speaker 


rig. Gen. David Sarnoff, chairman of 
the Radio Corporation of America (RCA) 
and a trustee of the Thomas Alva Edison 
Foundation which sponsored the cer 
mony, led the tribute to the inventor 
whom he described as “the father of 
modern research 

‘Edison's message for our time,” he 
said, “is that we must work as a team 
but we must not lose our sense of the 
uniqueness of man’s genius, of the su 
preme value of the individual. In_ this 
lies our best safeguard against — the 
deadly regimentation of Communism. It 
is our best hope for a future of peace, 


abundance, and freedom 
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Edison Lauded for His Method 


Gen. Sarnoff declared that Edison’s 


“greatest invention, the one most produc- 


tive and most instructive for our times, 
was not a single piece of equipment but 
a unique method of innovation.” 

It was Edison who first conceived the 
idea of assigning teams of gifted workers 
to find ‘a way to do it better,” he said. 

“In systematizing the quest for new 
knowledge, he became the father of 
modern research 

‘At Menlo Park, just 85 years ago this 
Spring, Edison established the world’s first 
Today, the 
results of that imaginative enterprise are 


industrial research laboratory 


imperishably evident.” 

Edison was one of the founders of AIEE 
and served as an Institute vice-president 
(1884-85). He was elected to honorary 
membership in 1928. 

Other speakers at the ceremony in the 
Hall of Fame included: Miss Mary Pick- 
ford, former screen star and a trustee of 
the Thomas Alva Edison Foundation; 
H. S. Firestone, Jr.. chairman, Firestone 
Tire and Rubber Company; S. R. Knapp, 
president, Edison Electric Institute; W. L. 
Cisler, president, Detroit Edison Company 
and Edison Foundation: T. W. Martin, 
chairman, Alabama Power Company, and 
Giorgio Valerio, managing director, Soci- 
eta Edison, Milan, Italy. Dr. R. W. Sock- 
man, director of the Hall of Fame, pre- 
sided at the ceremonies. 


Institute Activities 


Colleges Award Degrees ana 
Honors to Prominent Engineers 


Prominent engineers were awarded de 
grees and honors in June by various edu 
cational institutions 

H. L. Logan (AM °19, F '43, Member 
for Life), vice president in charge of re 
search for the Holophane Company, Inc., 
was awarded the honorary degree of Doc- 
tor of Laws by Iona College, New Ro 
chelle, N. Y., at the June 3 commence 
ment. Dr. Logan was cited for his pionee 
ing contributions as inventor, author, and 
lecturer to the science of illumination and 
its applications 

Ihe Marston Medal, awarded annually 
to an outstanding Towa State University 
engineering alumnus, was presented June 
3 to Brig. Gen. W. A. Danielson (AM ’09, 
M °30, Member for Life). A 1907 grad 
uate in electrical engineering, Gen. Dan 
ielson served almost 40 years in the Army, 
during which he was engaged in construc 
tion, maintenance, and operation of Army 
installations. He retired from the Army in 
1946 

H. I. Tarpley (AM ’24, M '49), profes 
sor of electrical engineering, has been 
named 1961 recipient of the President's 
Award = for Teaching at 
Pennsylvania State University. Chis 
award, inaugurated in 1958, annually goes 


Outstanding 


to one or more members of the faculty 
“in recognition of devoted service as a 
conscientious and outstanding member of 
the teaching faculty.” Prof. Tarpley was 
presented with an engraved plaque and 
$1,000 stipend to each recipient at the 
June 10 commencement exercises. 

F. A. Rojak (AM ’49) of Stoneham, 
Mass., received the M.S. degree in elec 
tronic engineering on June II at the com 
mencement exercises of Lowell Techno 
logical Institute. 





W. A. Danielson 


ELECTRICAL ENGINEERING 





Inventor of 3-Element Audion Tube 


Dies after Achieving Professional Renown 


LEE DE FOREST (AM '04, M ’07, F ’18, 
Member for Life), a figure of momentous 
influence in the communications field, 
and inventor of the audion tube which 
led to the foundation of the radio indus- 
try and long-distance telephone com 
munication, died June 30 at the age of 
87. 

He was granted a patent in 1907 for 
the tube which was intended to be an 
improvement on telegraphy.” 
Later, the tubes made possible the de- 
velopment of radar, television, talking 
motion pictures, and other applications 
in electronics. 

Dr. De Forest was the recipient of 
AIEE’s 1946 Edison Medal Award. He was 
cited “for 
radio and for the invention of a_ grid- 
controlled vacuum tube with its profound 
technical and social consequences.” 

Born Aug. 26, 1873, in Council Bluffs, 
Iowa, he graduated from the mechanical 
engineers course of the Sheffield Scientific 
School at Yale University with the degree 
of Ph.B. in 1896. He took 3 years of post- 
graduate work in electricity, physics, and 
mathematics at Yale where he received a 
Ph.D. degree in 1899, with his thesis 
“Reflection of Hertzian Oscillations at 
Ends of Parallel Wires.” 

Dr. De Forest worked in the Telephone 
Laboratory of the Western Electric Com- 
pany, Chicago, Ill., from 1899 to 1900, 
when he was also on the editorial staff of 
Western Electrician in Chicago. 

He spent one year, 1900-01, in experi- 
ments on wireless telegraph receivers in 
the laboratories of the Armour Institute, 
Chicago, where he developed the elec- 


“space 


pioneering achievements in 


trolytic “responder.” 

In the summer of 1901, he built an 
apparatus operated by the Publishers 
Press Association in reporting the Inter- 
national Yacht Races. 

Upon organization of the De 
Wireless Company, he took charge of the 
development of the wireless telegraph 


Forest 


system known by his name. In subsequent 
years, he installed wireless apparatus for 
the U. S. Signal Corps, the U. S. Army, 
and the U. S. Navy. 

He conducted tests in 1903 between 
Wales and Ireland, and he equipped a 
dispatch boat for the London Times war 
correspondent reporting naval operations 
in the China Sea. 

His system by which overland communi 
cation was established from St. Louis, Mo., 
to Chicago and Kansas City, Mo., was ex 
hibited at the World’s Fair in St. Louis. 
The system was awarded the Grand Prize 
and Gold Medal by the Commission of 
Awards and he was awarded a Gold Medal 

In 1906, Dr. De Forest inserted a zigzag 
piece of platinum wire between the fila- 
ment and plate of a valve detector. He 
called it a “trigger” or “grid” and named 
the new 3-element tube the “Audion.” 

In 1912, he approached Western Elec- 
tric engineers with his grid-controlled 
amplifier for the purpose of using it in 
long-distance lines, and particularly in 
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transcontinental services. Within 2 years, 
transcontinental telephone service was 
established. 

The audion tube was developed furthe1 
by the Radio Corporation of America in 
the field of radio communication and in 
the production of receiver-amplifier 
tubes, by the General Electric Company 
in giant power tube design, and by the 
Westinghouse Company in its application 
to industrial uses. The tube, with its 
manifold circuits, has produced the talk 
ing picture, the living reproduction of 
recorded music, and television. 


Lee De Forest 


B. R. Teare, Jr, Selected To Fill 
Term of R. B. Gear as Director-at-Large 


B. R. TEARE, JR. (AM ‘29, F °42), dean 
of the College of Engineering and Science 
at the Carnegie Institute of Technology, 
has been named AIEE Director-at-Large 
to replace R. B. Gear who died recently. 
Dr. Teare will serve for the term ending 
July 31, 1961. 

A native of Wisconsin, he was edu- 
cated at the University of Wisconsin, 
where he received the B.S. and M.S. de- 
grees in 1927 and 1928, respectively, and 
at Yale 
his doctoral work in 1937. 

In 1929, he joined the General Electric 


University where he completed 


Company as a student electrical engineer 
and took the company’s Advanced Course 
in Engineering. 

Dr. Teare taught at Yale during 1933 
39, and joined the Carnegie faculty in 
1939 with responsibility for organizing a 
program of graduate study in electrical 
engineering. He was made head of the 
Department of Electrical Engineering in 
1944, dean of Graduate Studies in 1950 
and 2 years later assumed his present po 
sition as dean of the College of Engi 
neering and Science 

He has done research on the subjects of 
hysteresis motors and  copper-covered 
steel conductors at high frequencies, and 
has been active in a number of national 
projects in engineering education. 


B. R. Teare, Jr. 


Institute Activities 


A Fellow in the Institute of Radio En- 
gineers, he served as president of the 
American Society for Engineering Educa- 
tion in 1959-60 and was vice-president of 
the society during 1953-55. 

Dr. Teare received the George Westing- 
house Award for 1947 in recognition of 
his contributions to engineering educa 
tion. Known for his pioneering work in 
the development and co-ordination of en- 
gineering courses, he is also a leader in 
the effort to design college programs 
which will give students competence in 
human and social as well as the techni- 
cal fields 

\ former AIEE District 2 vice-president 
(1957-59), Dr. Teare has served on the 
following AIEEF Edison 
Medal (1951-56, 1959-64), Professional 
Development and Recognition Depart- 
ment (1956-61), Research (1960-61), Pub- 
lication (1948-50), Technical Program 
(1948-50), Education (1941-60, chairman 
1948-50), Professional Group (1948-49), 
Electrical Machinery (1937-42), and Com- 


Committees: 


munication (1934-36) 


311 Persons Attend 
Cement Industry Conference 


Registration of 311 persons was recorded 
at the 3rd AIEE Cement Industry Con- 
ference, sponsored by the Cement Industry 
Subcommittee of the AIEE General In- 
dustry Applications Committee and the 
Michigan Section, and held April 18-20 
in Detroit, Mich. 

Ihe conference was represented in the 
Detroit area with several manufacturing 
and distribution plants. Four technical 
sessions included the presentation of 21 
papers on maintenance and safety, auto- 
mation, electric drives, and power distri- 
bution, as related to the cement industry. 

A luncheon was held at which R. B. 
Martin, president of Dundee Cement, 
was the guest speaker. The banquet was 
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addressed by C. B. Baker, president, Uni- 
versal Atlas Cement Division, United 
States Steel Corporation, who spoke on 
“Permanence of Change.” 

Iwo plant tours were conducted, one 
to Dundee Cement and the other to 
Enrico Fermi Atomic Power Plant 
bound 
volume of all the papers at the registra 
tion desk 


Each’ registrant received a 
Additional copies may be ob- 
tained at $8 each by mailing a request 
with remittance to B. H 
Detroit Edison Company, 2000 Second 
Ave., Detroit 26, Mich 


Schneider, 


Automatic Control Conference 
To Be Held June 28-30 at NYU 


The Joint Automatic Control Confer 
ence will be held June 28-30, 1962, at 
New York University, University Heights, 
sronx, N.Y. The conference theme, “Inte 
grated Automatic Control Systems, will 
highlight the many significant subsystem 
integration problems raised by the majo 
current trend toward control system cen 
While 


ve placed 


tralization particular emphasis 


will | on the svnthesis, analysis 


implementation, and operation of inte 
| automatic control systems, classical 
control frontiers will also receive signifi 
cant attention 
General chairman of the conference is 
Dr. A. S. Robinson, director of research 
Kollsman Instrument Corporation, 80-08 
Elmhurst 73, N. Y. A. J 
Hornfeck Bailey 
Metei Ivanhoe Road 
Cleveland 10, Ohio, is to be the program 


oth Avenue 
director of research, 


Company 1050 


chairman. 
Prospective authors are invited to con 
ict the program chairman for further 


cetails 


UEC Building To Be Occupied Soon 


by 19 Engineering Societies and Agencies 


BEFORE the Summer wanes, American 
engineering will be quartered in its new 
United Engineering Cente 
(UEC), a 20-story building on New York’s 
East Side, between 47th and 48th Streets 
facing United Nations Plaza. 

The 19 major engineering societies and 


home, the 


agencies to be tenants of the new build- 
ing are expected to make the physical 
move to the new address in late August 
or early September. About 650 headquat 
ters personnel will be involved in the 
shift of the offices of the societies, which 
have a combined membership of more 
than 300,000 engineers. 

Thirteen of the engineering organiza- 
tions, including the Engineering Socicties 
Library and Engineering Index, will be 
leaving the present engineering building, 
29-33 W. 39th St., New York 17, N.Y. 
which has been home for most of them 
for more than 50 years. The other or 
ganizations, which are not now tenants 
of the present building, will move to UEC 
at about the same time. 

Formal dedication of the new building, 
with appropriate ceremonies, is expected 
to take place in October. Committees 
have already been formed and are plan- 
ning for the dedication. The General 
Committee is composed of L. C. Kemp 
Jr.. J. F. Fairman, C. E. Davies, W. G. 
Bowman, Andrew Fletcher, and W. H. 
Wisely, with the last-named serving as 
chairman, Other committees at work are 
the Operating Committee, composed of 
public relations personnel of the various 
societies, and a Committee of Editors of 
the society publications. 


WELDED steel framing 
is utilized throughout 
the UEC building, with 
exterior walls predom- 
inately curtain wall 
construction. Clear glass 
and blue-tempered 
spandrel glass, divided 
into rectilinear pat- 
terns by stainless steel 
mullions and column 
sheathing, enclose most 
of the tower, which 
houses the offices. Two 
tower corners and a 
considerable 
of base building wall 
are faced with lime- 
stone. Funds for the 
$12 million building 
were raised through 
a member gifts cam- 
paign and from indus- 
try. AIEE is expected 
to move to the new 
address in late Aug- 
ust or early Septem- 
ber. 


expanse 


Institute Activities 


In addition to the formal dedication, 
the program, according to tentative plans, 
will include an open house and inspec 
tion of the new building. 

All except two floors, the 15th and 16th, 
will be occupied when the move is com- 
pleted. remain vacant for 
possible expansion of the tenant societies, 


These will 


or to be available for other societies. 

The main entrance to the building is 
on 47th Street; besides an attractive mar- 
ble-walled lobby, the ground floor has a 
large auditorium with a seating capacity 
of 450, an exhibit area of more than 
6,000 square feet, and a main lounge. A 
large cafeteria and several private dining 
areas occupy the lower level. 

The Engineering Library, 
often called the most comprehensive en- 


Societies 


gineering library in the world, and Engi- 
neering Index will occupy the second 
floor and other subfloor areas for stacks 
These areas are reached with a special 
elevator. 

Occupants of other floors will be: 

3rd_ floor—United Engineering Trust- 
tees, Inc., Engineering Foundation, Engi- 
neers Joint Council, Society of Women 
Engineers, American Institute of Con- 
sulting Engineers, Engineers Council for 
Professional Development, Municipal En- 
gineers of the City of New York. 

4th floor—American Institute of Indus- 
trial Engineers, American Society of Heat- 
ing, Refrigerating and Air-Conditioning 
Engineers. 

5th, 6th and 7th floors—American So- 
ciety of Mechanical Engineers. 

8th floor—Welding Research Council, 
American Welding Society. 

9th floor—Illuminating Engineering So- 
ciety. 

10th and 11th floors—AIEE. 

12th floor—American Institute of Chem- 
ical Engineers. 

13th and 14th floors—American Institute 
of Mining. Metallurgical and Petroleum 
Engineers. : 

15th and 16th floors—Vacant and un- 
finished, for future expansion. 

17th and 18th floors—American Society 
of Civil Engineers. 

19th and 20th floors—-To be used for 
mechanical equipment. 


Fellowship Is Awarded 
to Cornell Graduate Student 


George Kovatch (AM '61), Cornell Uni- 
versity graduate student, has been award- 
ed a fellowship for the coming academic 
year by the Foundation for Instrumenta 
tion Education and Research. Under the 
fellowship, he will continue work for the 
Ph.D. degree at Cornell, with his major 
in automatic control systems engineering 
and his minor in electrical engineering 
and mechanics. The fellowship is spon- 
sored by Electronic Associates, Inc., in 
co-operation with the Foundation. 
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AIEE FELLOWS ELECTED 


Board of Directors Meeting, April 28, 1961 


Harrison R. Armstrong (AM °37, M °43), 
principal engineer, general engineering 
department, Detroit 
Detroit, Mich., has been transferred to the 
grade of Fellow in the AIEE “. for 
contributions to insulation co-ordination 


Edison Company, 


and transient over-voltage 
Born in Lancaster, N. Y., on January 17, 
1903, he received the B.S. degree in elec 
trical engineering in 1925 from the 
University of Idaho. That year, Mr. 
Armstrong joined the General Electric 
Company where he participated in the 
test course. In 1928, he went to work for 
Detroit 


protection.” 


Edison as a field engineer in 
the electrical system department. During 
this period, Mr. Armstrong directed many 
studies on lightning protection and pro 
tective grounding. In 1957, he was trans 
ferred to the general engineering depart 
ment where he became responsible for the 
development of standards and_ practices 
pertaining to protective grounding, sys 
tem insulation, and overvoltage protec 
tion. Mr. Armstrong is a member of the 
Michigan Society of Professional Engi 
neers, the Engineering Society of Detroit, 
and is a registered professional enginee1 
of the State of Michigan. He was chai 
man of the Michigan Section, AIEE 
(1955-56) and has served on the AIEE 
Protective Devices Committee (1955-61, 
chairman 1958-60) and Power 
Committee (1958-60) 


Division 


Charles Francis Avila (M '44), president 
and general manager, Boston Edison Com 
pany, Boston, Mass., has been transferred 
to the grade of Fellow in the AIEE “. 

for contributions to the design and im 
provement of underground electric dis 
tribution Paunton, 
Mass., on September 17, 1906, he was 
educated at Harvard 
which he received the B.S. degree in elec 
trical engineering and business adminis 
tration in 1929. He joined Boston Edison 
that year. In 1954, he became assistant 
to the president of the company, and sub 
sequently was advanced to vice-president 


systems.” Born in 


University from 


in charge of engineering and construc 
tion, vice-president and assistant general 
manager, corporate vice-president and as 
sistant general manager, and in 1960, was 
named to his present position of president 


H. R. Armstrong 
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C. F. Avila 


and general manager. Mr. Avila is a di- 
rector of Boston Edison, the Associated 
Industries of Massachusetts, the Edison 
Electric Institute, the Electric Council of 
New England, and the Yankee Atomic 
Electric Company. A_ registered profes- 
sional engineer of the State of Massachu- 
setts, he is a member of the Association of 
Edison Illuminating Companies, the Har 
vard Engineering Society, and the Under 
ground Systems Reference Book Review 
Board. Mr. Avila has served on the AIEE 
Insulated Conductors Committee (1947 


55). 


Roy E. Bradstrum (M ‘49), chief engineer, 
Michigan Bell Telephone Company, De 
troit, Mich., has been transferred to the 
grade of Fellow in the AIEE “, . for 
contributions to 


operation refinement 


and expansion of a major telephone 
utility.” He was born August 23, 1899, 
in Eau Claire, Wis. Mr. Bradstrum began 
his career with Michigan Bell at Saginaw 
in 1921 as a traffic student. After a series 
of supervisory positions in the traffic de 
partment, he was placed in charge of all 
central office and interoffice trunk engi 
neering in 1930. He was named general 
traffic engineer in 1944, and 3 years later 
was transferred to the general engineering 
department as building and equipment 
engineer. Mr. Bradstrum was appointed 
plant extension engineer in 1951, and in 
1953 temporarily assumed the duties of 
chief engineer. The following year, he 
was loaned to the American Telephone 
and Telegraph Company on a_ special 
assignment. He returned to the executive 
department as assistant vice-president in 
1955, responsible to the general manage 
and assumed his present duties as chief 
engineer in 1956. Mr. Bradstrum is a 
member of the Engineering Society of 
Detroit and the Rapid Transit Commis 
sion of the City of Detroit. 


Harry Hamilton Cochrane (M ‘43, Mem- 
ber for consultant, 


Montana Power Company, Butte, Mont., 


Life), engineering 


has been transferred to the grade of 
Fellow in the AIEE “.. . for contributions 
to economical power generation and 
transmission for an extended system.” 


Born December 3, 1880, in Hartford, 


Institute Activities 


R. E. Bradstrum 


H. H. Cochrane 


Conn., he was educated at Trinity College 
from which he received the B.S. degree 
in 1901 and at Cornell University where 
he was awarded the M.M.E. degree in 
1906. He went to Cornell in 1904, first 
as laboratory assistant and later as in 
structor in electrical engineering. In 1906 
he was employed as an electrical engi 
neer by the Missouri River Power Com- 
pany in Montana and later by the Butte 
Electric and Power Company. When these 
Montana 
Cochrane 


companies merged into the 
Power Company in 1912, M1 
became chief engineer of the latter com 
pany and held this position until 1949 
when he was retired. Following retire 
ment, he was retained as a_ consultant. 
In 1956, Mi 


the Montana Power Company when they 


Cochrane was honored by 


gave his name to a 60,000-kw hydro plant 
on the Missouri River near Great Falls, 
Mont., at the time the construction of the 
hydro plant was started 


AM °35, M °42), 


managing partner and president of the 


Earl Stilson Condon 


Earl S. Condon Company, Los Angeles, 
Calif., has been transferred to the grade 
of Fellow in the AIEE “. . . for contribu 
tions to power! insulator improvement and 
protective and distribution equipment for 
aircraft.” He was born March $1, 1892, in 
Bangor, Me 
ployed by the Pacific 


During 1920-24, he was em 
Telephone and 
Telegraph Company, a division of the 
American Telephone Company, as an 
engineer. While on the telephone com 
pany’s payroll, he was loaned to the U. S. 
Army Signal Corps to serve as an observer 
monitoring incoming and outgoing lines 
for conversations which would now be 
considered classified. Mr. Condon was 
employed in the capacity of sales and 


application engineering, with emphasis on 


E. S$. Condon 





N. E. Dillow 


application engineering, in 1924-37. for 
Baker-Joslyn Company and Maydwell and 
Hartzell, Ine 
managing partner and president of the 
Earl S. 


successively. He has been 
Condon Company since 1941. A 
registered professional engineer in elec 
State of Cali 
fornia, he is a member of the National 


trical engineering in the 


Electric 
sociation, the Pacific Coast Electrical As 


Equipment Representatives As 
sociation, the Los Angeles Maintenance 
Engineers Association and the Los 


Angeles Aerospace Society. He is a past 


chairman of the Los Angeles Section, 


AIEE (1917-48 


Noel Eugene Dillow (AM ‘40, M ‘48), gen 
eral manager—Bushing Products Section, 
department, General 
Pittsfield, Mass., has 


been transferred to the grade of Fellow in 


power transformer 


Electric Compat 


ATEI for contribution toward 
optimization of transformer design 
rough the use of computers and stand 
s.” A native of Don 

gola. Til was born August 2, 1918. He 
graduated om the University of Illinois 
he B.S. degree in electrical 

engineering. After graduation, he worked 
as an engineer for the Illinois Power Com 
pany and Central Illinois Public Service 
During 1944-46, he 


e October 
junior grade, in 


Company 


served as a lheutenant 


he U.S. Navy, assigned to radar engineet 


in the Electronic Field Service Group 

the Naval Research Laboratory. lt pon 
“ase from naval service, he went 

to the General Electric Company as an 
application engineer in the Central Sta 
tion Engineerir Schenec 


¥, N.Y 


the power transformer department, Pitts 


Department 
He subsequently transferred to 


field, Mass and became 
keting Research 
Marke ting 


appointed, in succession, manager 


manager— Mar 
Product Planning and 
Administration. He was later 
Power 
Transformer Engineering, and manager 
Marketing for the 


he was appointed to his present position 


department. In 1961 


— general manager Jushine Products 
Section in the power transformer depart 
ment. He is a registered professional engi 
neer in the State of Illinois and a member 
of Tau Beta Pi and Eta Kappa Nu 

Bruce James Ennis (AM °37, M °46), asso 
ciate, Burns and McDonnell Engineering 


Kansas City, Mo., has been 
transferred to the grade of Fellow in the 


Company 


(IEE for contributions to the design 
and construction of electric power supply 


systems Mr. Ennis was born in Kansas 
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B. J. Ennis 


Lainson 


C. C. Ernst 


City, Mo., on December 9, 1910. He 
received the B.S. degree in electrical engi 
neering from the Massachusetts Institute 
of Technology in 1933. He joined Burns 
and McDonnell in 1937. The following 
vear, he 
Knoxville, 
pointed chief electrical engineer. During 
1943-49, Mi 
and transmission system studies for rural 


became resident engineer in 


Tenn., and in 1942 was ap- 
Ennis conducted generation 


systems, directed electrical construction 
for General Motors Corporation in Indi- 
anapolis, Ind., and was responsible for the 
plant 


improvements, and for hydro plant addi- 


electrical design of steam power 
transmission lines, and substations 
Alabama _ Electric Co-operative. 

prepared feasibility 


tions 
for the 

Later, he studies, 
plans, and specifications, and was placed 
in charge of the design and construction 
of the Dale Generating Station in Ford, 
Kentucky, and the James River 
Station in Springfield, Mo. Mr. Ennis is a 
member of the Missouri Society of Profes- 


Powe! 


fessional engineers in the States of Mis- 
souri, Maine, and New Hampshire. 


Carl Clark Ernst (M °48), president, Cali- 


fornia Electric Power Company San 
Bernardino, Calif., has been transferred 
to the grade of Fellow in the AIEE “ 

for contributions to the development of 
a rapidly expanding and changing electric 
Hulington, 


Ernst was born February 12, 


power system.” A native of 
Ohio. Mi 
1897. He first became associated with the 
company (Calectric) in 1920 as an elec 
trician, and later became foreman, local 
agent, local superintendent, and in 1927 
was appointed assistant district manage 
of Calectric’s Imperial Valley operations. 
In the following vears, he was named, 
Calectric’s Ne 
a vice-president, executive 


successively, manager of 
vada Division 
assistant, assistant general manager, gen 
eral manager, and in 1957 was elected 
Calectric and named to. the 


company’s Board of Directors. Mr. Ernst 


president 


is a registered professional engineer of 
the State of Nevada, a trustee of the High 
Temperature Reactor Development Asso 
ciation, a member and past director of 
the Pacific Coast Electrical 
and a member of the Defense Orientation 
World 
War I, he served with the U. S. Army 
Engineers. 


Association, 


Conference Association. During 


Charles F. Green (M_ ‘'50), visiting pro- 
fessor in electrical engineering, Cornell 
University, Ithaca, N. Y., has been trans- 
ferred to the grade of Fellow in the 


Institute Activities 





Studio 


C. F. Green 


AIEE “. 
control in the field of aviation, marine 
and space aircraft.” Born June I, 1891, at 
Soldier, Kans., he received B.A. and M.A. 
degrees from the University of Kansas in 
1914 and 1915, respectively, and the Ph.D 
degree in 1920 from the University of 
Illinois. Dr. Green served on the retained 
staff of the General Electric Company as 
a consultant on a-c machinery and aero 
nautical equipment during 1925-29. He 
joined General Electric on a permanent 
basis in 1929 in the aeronautics and 


for contributions to precise 


marine engineering department as an en 
gineer, and later as design engineer of the 
department. In World War II, he was a 
U. S. Air Force technical representative 
in the European Theater of Operations. 
He was appointed a consulting engineer 
and manager of advance development in 
the Aeronautics and Ordnance Systems 
Division of General Electric in 1946. Dr 
Green also became a member of the Upper 
Atmosphere Rocket Research Panel in 
1946, and assisted the Army Ordnance De 
partment in its operations at White Sands 
Proving Grounds. On retirement in 1956 
he became visiting professor in electrical 
engineering at Cornell University and 
also a consultant at the Advanced Elec 
tronics Center at Ithaca. A registered pro 
fessional engineer in New York, Dr. Green 
is a member of Sigma Xi, Phi Beta Kappa 
Eta Kappa Nu, Phi Mu Epsilon, the In 
stitute of Aeronautical Sciences, Amer 
ican Rocket Society, American Ordnance 
Association. Research Society of America 
Society of Industrial and Applied Mathe 
matics, and American Association for the 
Advancement of Science 


Lawrence Boyd Grew (M '36). transmis 
sion and outside plant engineer, Southern 
New England Telephone Company, New 
Haven, Conn., has been transferred to the 
grade of Fellow in the AIEE “ . . . for 
contributions to communication transmis 
sion and application of radio techniques 
to a communication system.” He was 
born in Brockton, Mass., on December 12, 
1906, and studied electrical engineering 
at the Massachusetts Institute of Tech- 
nology (MIT) from which he received the 
B.S. and M.S. degrees in 1927 and 1928, 
respectively. He joined the Southern New 
England Telephone Company in 1928 as 
an engineer’s assistant. In following years, 
he was promoted to engineer, engineer of 
electrical co-ordination and radio, outside 
plant and radio engineer, and in 1952 to 
his present position of transmission and 
outside plant engineer. He is a senior 
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member of the Institute of Radio Engi 
neers, and a member of the Armed Forces 
Communication Association. He was 
chairman of the New Radio 
Engineers Meeting in 1955. That year, he 
was made an honorary member of Eta 
Kappa Nu at the University of Connecti- 
cut’s Beta Omega Chapter, “ ... in recog 


England 


nition of his attainments and services in 
the advancement of the Science of Elec 
tricity and the Profession of Electrical 
Engineering ” In 1950, Mr. Grew 
was named MIT’s honorary secretary-in 
Haven and is now 
regional chairman of the MIT Educa 
tional Council for the New Haven area. 
Mr. Grew has served on. the 


residence in New 


following 
ATEE Committees: Communication (1948 
19), Radio Communications Systems (1951 
53), and Wire Communications Systems 
(1955-61). 

Joseph Mervyn Hambley (M ’48), 
manager, Hydro-Electric Power Commis 
sion of Ontario, Toronto, Ont 
has been transferred to the grade of Fel 
low in the AIEE “ .. . for contributions 


neral 


g 
5 


Canada, 


to the expansion of a large electric util 
ity.” Born May 26, 1905, in Copper Cliff, 
Ont., Canada, he was educated at Queen’s 
University from which he received the 
B.S. degree in electrical engineering in 
1929. Mr. Hambley joined Hydro in 1930 
as an assistant engineer in the operating 
department and served the Georgian Bay 
System and Northern Ontario Properties 
In 1945, he was appointed district operat 
ing engineer for the Abitibi, Sudbury, 
Nipissing, Timiskaming, and Manitoulin 
Districts. Subsequently, he was appointed, 
successively, director of operations for the 
commission, deputy assistant general man 
ager—administration, general 
manager—administration, and in 1960, 
deputy general manager. Mr. Hambley is 
a director of the Canadian Electrical 
Association, a member of the Association 


assistant 


of Professional Engineers of Ontario, and 
the Electric Club of Toronto. 


Harold Ray Heckendorn (AM ’°35, M °47), 
superintendent, manufacturing engineer- 
ing, Western Electric Company, Colum 
bus, Ohio, has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions in the engineering of man- 
ufacture for the rapidly advancing com- 
munications art.”” He was born Decembet 
16, 1909, at Cedar Point, Kans., and stud- 
ied at Kansas State University from which 
he received the B.S. degree in electrical 
engineering in 1934. In 1941, he was em- 


L. B. Grew 
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J. M. Hambley 


ployed by Western Electric at the Haw- 
thorne Works in Chicago, Ill., where he 
began as an engineer and progressed to 
the levels of department chief and as 
sistant superintendent of manufacturing 
engineering. In 1955, he was staff assist 
ant in the vice-president’s office in Chi 
cago, and later that year was promoted 
to superintendent of the company’s Ful 
lerton Avenue Plant in Chicago. He re 
turned to manufacturing engineering in 
1960 in the Central Office Equipment 
field, and in that vear moved to _ the 
Columbus, Ohio, Works where he is cur- 
rently superintendent of manufacturing 
Heckendorn 
is a member of Sigma Tau, Phi Kappa 
Phi, the Western Society of Engineers, 
Armed 
tion, and is a registered professional en 
gineer in the State of Illinois. His AIEE 
Committee include: Membet1 
ship (1949-58, chairman 1957-58), Radio 
Communications Systems (1953-56) Ad 


and factory engineering. M1 


Forces Communication Associa 


activities 


mission and Advancement Department 
(1956-58), and Public Relations (1957-58). 


Lester Morton Ilgenfritz (M °39), member 
of the technical staff, transmission system 
development department, Bell Telephone 
Laboratories, Murray Hill, N. ] 
transferred to the grade of Fellow in the 


has been 


AIEE “. . . for contributions to the design 
and development of submarine cable re 
peaters and systems.” Born October 8, 
1897, in Monroe, Mich., he was educated 
at the University of Michigan from which 
he received the B.S. degree in electrical 
engineering in 1920. He immediately 
joined the development and research de 
partment of the American Telephone and 
Telegraph 
pleting the student course was assigned 


Company, and after com 


to transmission work in the then new 
field of current telephony. In 
1934, he transferred, along with the devel 
opment and 


carrier 
research department of 
Telegraph to 
the newly formed Bell Telephone Labo- 


American Telephone and 
ratories, where he continued work on new 
carrier systems. During the 1942-45 wai 
years, his work was on classified problems, 
including underwater sound, infrared, 
and navigation devices. He also pioneered 
in the design of miniaturized carrier 
current terminals. Subsequently, he was 
directly responsible for the transmission 
design of the first commercial ocean bot- 
tom repeaters for submarine cables placed 
between Key West and Havana in 1950. 
During 1950-56, he was responsible for 


the transmission design and field lineup 


>. 


Ashley & Crippen 
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L. M. Ilgenfritz 


of the submarine cable system for the 
Atlantic Missile Range 
Canaveral and Puerto Rico. Mr. Ilgenfritz 


between Cape 


was responsible, in 1954-56, for the trans 
mission design and field lineup of a new 
broader band submarine cable system 
between Ketchikan and 
Alaska for the 
System. Since 1956, he has been engaged 


Skagway in 
Alaska Communication 
system 


in submarine cable problems 


under Government contracts. He is a 
licensed professional engineer in the State 


of New York. 


Harry Rudolph Immich (AM °33, M ‘42) 
division plant engineer, Southwestern 
Bell Telephone Company, Wichita, Kans 
has been transferred to the grade of 
Fellow in the AIEE * for contributions 
to storm-proofing of inter-city and rural 
communications.” Born in New York 
N. Y., on June 11, 1906, he was educated 
at the Universitv of Kansas from which 
he received the B.S. degree in electrical 
engineering in 1931. He became a student 
engineer in the plant department that 
year and served successively as lineman, 
fieldman, record engineer, and tool engi 
neer. He transferred to Wichita as a toll 
engineer in 1937, and became district 
manager in charge of outside plant engi 
neering in southeast Kansas in 1941. Mr. 
Immich was promoted to his present posi 
tion of division plant engineer, Southern 
Division, Kansas, in 1950. A registered 
professional engineer in the State of 
Kansas, Mr. Immich is a member of Tau 
Beta Pi, Sigma Tau, the Kansas Enginee1 
ing Society, and the National Society of 


Professional Engineers. 


George A. Porter (M °49), vice-president 
in charge of engineering, construction 


and operations, Detroit Edison Company 


H. R, Heckendorn H. R. Immich 





G. A. Porter 


detroit, Mich., has been transferred to the 

in the AIEE for 
contributions to engineering, organization 
and professional development in a large 
August 15, 1902 


in Nanticoke Pa he was educated at 


electric utility.” Born 
Cornell University from which he received 


the mechanical engineering degree in 
1925. That vear, he joined Detroit Edison 
in the research department. He later be 

me, in succession, general foreman in 
the construction cepartment maintenance 
engineer in the production department at 
the Delray Power Plant, assistant superin 
tendent of the Delray Power Plant, and 
personnel manager of the production de 


yartment, general offices. He was also ap 


} 
| 
pointed personnel manager and was made 


a member of the Company Union Negotia 
tion Board. Mr. Porter was subsequently 


appointes assistant chief engineer of 


power plants, chief engineer of power 
plants, manager of construction, and vice 


president in charge of engineering, con 


struction, and operations. In 1954, he was 
appointed chairman of the Detroit Spon 
sor Group to lead the Engineers’ Council 
for Professional Development activity of 
the Professional 


rraining Committee 


whose objective is to promote the train- 
ing and development of young engineers. 
\ registered professional engineer in the 
Stat Michigan, Mr. Porter is a Fellow 

American Society of Mechanical 
Engineers, and a member of the Asso 
ciation of Edison Illuminating Companies 
Engineering Society of Detroit, Newcomen 
Society in) North 
Conference on Large Electric High Ten 
Michigan Societv of Pro 


America, International 
sion SVSLEINS 


fessional Engineers Engineers’ Club of 
New York lau Beta Pi, Pi Tau Sigma 
Cornell Society of Engineers, and Society 
of American Military 


a member of the 


Engineers. He is 
soard of Trustees 
of the Detroit Institute of Technology. He 
has served on the AIEF Fortescue Fellow 


ship Committec 1958-61) 


Richard Arthur Road (AM ‘41, M ‘46) 
vice-president, Engineering Division, Dun 
Company, Inc Lafavette 
Ind., has been transferred to the grade 


of Fellow in the AIEI for contribu 


can Electric 


tions to invention development and pro 
duction of watt-hour meters.” Born at 
Peru, Ind., August 17, 1907, Mr. Road was 
educated at Purdue University from 
received the B.S 


electrical engineering in 1929. Four years 


which he degree in 


later, he joined Duncan Electric 


he has worked on many problems in the 


where 
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A. A. Road 


development and design of watt-hour 


meters and associated equipment. During 
World War HII, he assisted in the design 
and manufacture of aircraft instruments 
and navigator training equipment. Ap 


pointed chief engineer of Duncan in 
1945, he has directed the development of 
single-phase and polyphase watt-hour and 
thermal demand meters. In 1949, he was 
appointed vice-president and director of 
engineering, and in 1958 he was elected 


Road has 


served as chairman of the watt-hour meter 


a director of the company. Mi 
technical committee and of the Test 
Equipment Group of the National Elec 
trical Manufacturers 
currently a 


Association, and is 
member of the American 
Standards Association’s Sectional Commit 
tee for the Code for Electricity Meters. 
He is a registered professional engineer 
in the State of Indiana, a member of the 
National Society of Professional Engineers, 
and a director-at-large of the Indiana 
Engineers. Mr. 
Road has served on the AIEE Indicating 
and Integrating Instruments Committee 
(1957-61) 


Society of Professional 


> 


Arthur Lee Samuel (M °34), director of 
research communications, International 
Business Machines (IBM) Research Cen- 
ter, Yorktown Heights, N. Y has been 
transferred to the grade of Fellow in the 
St Ai for contributions to the de- 
velopment of electron discharge devices 
for operation in the ultrahigh-frequency 
range.” Born December 5, 1901, in Em 
poria, Kans., he was educated at the 
Massachusetts Institute of Technology 
(MIT) from which he received the BS. 
and M.S. degrees in electrical engineering 
in 1926. After 2 years as an instructor of 
electrical engineering at MIT, he joined 
the Bell 


he did research on electron tubes. During 


Telephone Laboratories where 


1946-49, he was professor of electrical 
engineering at the University of Ilinois, 
where he pioneered in setting up an Elec 
Research 
helped to initiate the university’s com- 
puter project. Since 1949, Mr. Samuel has 
been at IBM 
cerned with research problems underlying 


tron Tube Laboratory and 


where he has been con 


the design, construction, and use of dig- 
ital computers. Mr. Samuel is a Fellow 
of the Institute of Radio Engineers and 
of the American Physical Society. He is 
a member of the 
for the 


American Association 
Advancement of Science, the 


Association for Computing Machinery, 


and Sigma Xi, and is a registered pro- 


fessional engineer in the State of New 
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A, L. Samuel 


E. L. Sitz 


York. He served on the AIEE Research 
Committee (1955-58) 


Earl LeRoy Sitz (AM ‘32, M ‘47), profes- 
electrical engineering, Kansas 
State University, Manhattan, Kans., has 
been transferred to the grade of Fellow 
in the AIEE “. . . for contributions to 
the teaching of electrical engineering.” 


sor ol 


Born in Davenport, Iowa, February 28, 
1904, he received his B.S. and M.S. de 
grees in electrical engineering in 1927 
from lowa State University and in 1932 
from Kansas State University, respectively. 
He was an instructor in the department 
of machine design at Kansas State Uni- 
versity in 1927-28. He transferred to the 
department of electrical engineering as 
an instructor in electrical engineering in 
1928, and for the next 20 years was, suc- 
cessively, instructor, assistant professor, and 
associate professor in that) department. 
Since 1948, he has been professor of elec- 
trical engineering. For the years 1940-4] 
and 1945-46, he was granted leave of 
absence to work for the Westinghouse 
Electric Corporation in the motor engi- 
neering department as a design engineer. 
In 1948, he spent the Winter and Spring 
quarters teaching in the electrical engi- 
neering department at the Michigan Col- 
lege of Mining and Technology. He is 


co-author of a book, “Basic Theory in 


Electrical Engineering.” A_ licensed engi- 
neer in the State of Kansas, Mr. Sitz is 
a member of Eta Kappa Nu, Sigma Tau, 
Phi Kappa Phi, and the American Society 
for Engineering Education. He is a past 
chairman of the Kansas City Section, 
AIEE, and has served on the AIEE Stu- 
dent Branches Committee (1954-55). 


Joseph A. Strelzoff (AM °43, M 44), pro- 
fessor, engineering department, Michigan 
State University, East Lansing, Mich., has 
been transferred to the grade of Fellow 
in the AIEE “. for contributions to 
the engineering education and the teach- 
ing of Electromagnetic Theory.” He was 
born June 21, 1899, in Krememtchoug, 
Poltava, Russia, and studied at the Uni- 
versity of Liege in Belgium from which 
he received mechanical and _ electrical 
engineering degrees in 1923 and 1925, 
respectively. He continued his studies at 
Cornell University, from which he_ re 
ceived the master’s deeree in electrical 
engineering in 1932 and the Ph.D. degree 
in 1934. He worked as an engineer for 4 
vears in Belgium and 3 years in the 
United States, where he was emploved 
first by Stone and Webster of Boston, 
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J. A. Strelzoff 


Mass., and next for the Pennsylvania 
Power and Light Company in Allentown 
Pa. Since 1942, he has been a_ professo1 
in the electrical engineering department 
at Michigan State University. Since 1948 
he has been employed as a consultant for 
Consumer’s Power Company in Jackson 
Mich., and during 1957-61 as a consultant 
with the Radio Corporation of America 
He is a senior member of the Institute of 
Radio Engineers and a member of Sigma 
Xi, Tau Beta Pi, Eta Kappa Nu, and Phi 
Kappa Phi. Dr. Strelzoff has served on the 
AIEE Transmission and _ Distribution 
Committee (1954-61) and Basic Sciences 
Committee (1954-61) 


Gordon Frederick Tracy (AM ’26, M °46) 
professor and head of the electrical engi 
neering department, University of Tor 
onto, Toronto, Ont., Canada, has been 
transferred to the grade of Fellow in the 
AIEE “. for contributions to electrical 
engineering education.” He was born Feb- 
ruary 2, 1896, in Toronto. In 1921, he 
received the B.A.Sc. degree in electrical 
engineering from the Faculty of Applied 
Science of the University of Toronto, and 
in 1926, the M.S. degree in electrical en 
gineering from the Massachusetts Insti 
tute of Technology. He was a_ research 
assistant in the department of electri 
cal engineering of the University of Tor 
onto during 1921-24. The following year 
he became an instructor in the electrical 
engineering department of the Univer 
sity of Wisconsin, and rose to assistant 
professor, associate professor, and pro 
fessor, successively. Since 1947, he has been 
professor and head of the electrical engi- 
neering department, University of Tor 
onto. A registered engineer in the Prov 
ince of Ontario, he is a member of the 
American Society for Engineering Educa 
tion, Tau Beta Pi, and the Royal Cana- 
dian Institute. Mr. Tracy has served as 
vice-president of AITEE District 10 (1957 
59) and on the following AIEE Commit- 
tees: Education (1948-57), and Periodicals 
and Transactions (1959-60). 


Thomas Wheeler Trice (AM ‘36, M °49), 
vice-president—Electric Operations, Balti- 
more Gas and Electric Company, Balti 
more, Md., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to the management of engi- 
neering and operations of a major electric 
utility system.” Born July 23, 1904, in 
Oak Grove, Del., he received his B.S. 
degree in electrical engineering in 192! 
from the Carnegie Institute of Technol- 
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ogy. In 1936, Mr. Trice became associated 
with the Consolidated Gas Electric Light 
and Power Company of Baltimore, Md., 
now the Baltimore Gas and _ Electric 
Company, as a testman in the electric 
test department. He advanced to the 
occupation of technical assistant engineer, 
and in 1939 was appointed assistant elec 
trical engineer. Subsequently, Mr. Trice 


became general superintendent—Electric 


‘Operations, and in 1960 was elected vice 


president—Electric Operations. A_ regis 
tered professional engineer in the State 
of Maryland, he is a member of the 
American Society of Mechanical Engineers 
National Society of Professional Engi 
neers, Maryland Society of Professional 
Engineers, American Meteorological So 


ciety, Maryland Academy of Science 


American Ordnance Association, and 
Theta Tau. Mr. Trice has served on the 
AIEE Rotating Machinery Committee 


(1947-49). 


Harry James White (M ‘49), executive 
officer, applied science department, Port- 
land State College, Portland, Ore., and 
scientific consultant, has been transferred 
to the grade of Fellow in the AIEE “ 

for contributions to the theory of practice 
of electrostatic precipitation.” He was 
born July 29, 1905, in Fremont, Nebr 
and received the B.S. degree in electrical 


T. W. Trice 


H. J. White 


engineering in 1928 and the Ph.D. degree 
in physics in 1933, both from the Uni 
versity of California. He was associated 
with the Research Corporation, Bound 
Creek, N. J 


basic research work in electrical precipi 


during 1935-41, engaged in 


tation. In 1941, he was a staff member in 
the Office of Scientific Research and De 
Radiation Laboratory Mas 
Technology He 


velopment 
sachusetts Institute of 
returned to Research Corporation in 1945 
as director of research. In 1958, he be 
came director of research and develop 
ment fer Research-Cottrell, Inc., and in 
1959 was made a member of the Board 
of Directors of Research-Cottrell, a posi 
tion he still retains. Since 1960, he has 
had administrative responsibility for a 
new program in applied science at Port 
land State College. He has participated as 
advisor and senior lecturer in the Sum 
mer seminars on electrostatic precipita 
tion conducted by the electrical engineer 
ing department of Pennsylvania State 
University for the last 8 years. He is a 
Fellow of the American Physical Society, 
a member of Sigma Xi and of the Amer- 
ican Society of Engineering Education, 
American Association of Physics Teach 
ers, American Association of University 
Professors, and American Geophysical 
Union. He has served on the AIEE Elec- 
tronics Committee (1952-59). ; 


AIEE PERSONALITIES 


A. C. Abbott (M '46), formerly vice-pres 
ident, Shawinigan Water and 
Montreal, Que., Canada, has 
been named executive vice-president and 
elected to the Board of Directors. W. R. 
Way (M °42, F ’53), formerly vice-pres 
ident, has been appointed senior vice 


Powe 
Company 


president 


S. J. Angello (AM °42, M ’51), project 
manager in the new products laboratories 
of Westinghouse Electric Corporation, has 
been named Visiting Mackay Professor of 
electrical engineering at the University of 
California. Dr. Angello will present a 
special series of lectures in the field of 
semiconductors at the university's depart 
ment of electrical engineering. Dr. Angello 
has served on the AIEE Solid State De- 
vices Committee (1955-61, chairman 1957- 
59) and Science and Electronics Division 
Committee (1957-61). 
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A. A. Baechle (AM °57) has been named 
acting executive vice-president of the 
Electrical Apparatus Service Association, 
Inc. Mr 


St. Louis headquarters’ engineering staff 


Baechle joined the association’s 
last September | 


E. C. Barnes (AM ‘41, M 48), chief engi- 
neer, Reliance Electric and Engineering 
Company, has been elected second vice- 
president of the Cleveland Engineering 
Society, Cleveland, Ohio. He has served 
on the AIEE Rotating Machinery Com 
mittee (1955-61) 


W. C. Beattie (AM °52), formerly assistant 
vice-president of the Consolidated Edison 
Company of New York, Inc., has been 
elected vice-president 


N. A. Begovich (AM '44), assistant man- 


ager of Hughes Aircraft Company’s 
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ground systems group in Fullerton, Calif., 
and director of product line operations 
there, has been appointed a vice-president 
of the company. Dr. Begovich is respon 
sible for the development of 3-dimensional 
radar at the company. He conceived the 


idea of radar scanning by electronic 
means rather than mechanical and later 
invented a family of “3-D” radars manu 
factured by Hughes and now in service 
in the armed _ forces 

G. S. Brown (AM ‘33, F °50) has been 
elected to the Board of Directors of the 
Gorham Manufacturing Company. Dr. 
Brown is currently the dean of engineer 
Institute of 
Technology. He has served on the AIEE 


(1958-61) 


ing at the Massachusetts 


Education Committee 


P. M. Burgess (AM ‘54) has been ap 
pointed by the Special Systems Division 
of Minneapolis-Honeywell Regulator Com 
pany as a specialist in load and frequency 
control — systems Mr Burgess joined 
Honeywell in 1959 as a system engineer, 
and was transferred to the Special Systems 
Division at Pottstown, Pa., when this unit 


was formed in 1960 


S. R. Chapman (AM '54) has been named 
assistant sales manager, aluminum prod 
ucts, for Rea Magnet Wire Company, Inc., 
subsidiary ot 


Aluminum Company of 


\merica (Alcoa). Mr. Chapman formerly 
served as manager of the Electrical Sec 
tion of Alcoa’s Sales Development Division 
at New Kensington, Pa 


E. A. Christian, Jr. (AM '57) has been 
named chief engineer of the Sequoia Wire 
and Cable Company, a subsidiary of the 
Anaconda Wire and Cable Company. He 
] 


yorned Anaconda in 1956 as a cable en 


yineel 


W. L. Cisler (M °35, F ’47), president and 
director of the Detroit Edison Company, 
Detroit, Mich 


has been elected president 
of the Society of American Military Engi 
neers. Col. Cisler has served on the AIEE 
Edison Medal Committee (1956-61) 

Cc. P. Clare (M °34, F '52), executive vice- 
president, has been named chief executive 
officer of Universal Controls, Chicago, Il. 
An engineer in the field of relays and 
related control systems, Mr. Clare is a 
director of Universal Controls and presi 
dent of C. P. Clare & Co., a Universal 


Controls company 


G. L. Curtis (M '59) and B. R. Stack (M 
56) have been promoted to associate lab 
oratory directors at the Federal Labora 
tories of International Telephone and 
ITT), Palo Alto, 
Calif. Mr. Curtis will be in charge of the 
Stack 
will head the communication laboratory 
at the West Coast location. Both Mr. Cur 
tis and Mr. Stack were formerly executive 
engineers. W. S. Chaskin (AM °55), who 
formerly headed the Palo Alto operation, 


Felegraph ( orporation 


multiplexing laboratory and Mr 


has been appointed manager of engineer 
ing at the ITT Kellogg carrier and micro 
wave equipment manufacturing plant, 
Raleigh, N. C. Mr. Stack has served on 
the AIEE Wire Communications Systems 
Committee (1956-61) 
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R. D. Cutkosky (AM ’60), a physicist in 
the Resistance and Reactance Section of 
the National Bureau of Standards (NBS), 
has been awarded the U. S. Department 
of Commerce Silver Medal for Merito 
rious Service. He was cited for “very 
valuable contributions in the field of 
electrical measurements and standardiza 
tion.” Mr. Cutkosky joined the Bureau 
in 1955 and for 2 years assisted in the 
evaluation of the NBS unit of electrical 
current. Since that time, he has been con- 
cerned with the improvement of methods 
for measuring electrical quantities. 


H. V. Diamond, Jr. (Arrit °53) has been 
made production manager of residential 
equipment of BullDog Electric Products 
division of I-T-E Circuit Breaker Com- 
pany, Detroit, Mich. Mr. Diamond joined 
BullDog in 1951 


Leo Dolkart (M ‘46, F ’58, Member for 
Life) has been elected to the Advisory 
Council of the Society for the History of 
lechnology. He has served on the AIEE 
Industrial and Commercial 
tems Committee (1949-61) 


Power Sys 


G. R. Dunbar (AM °49, M °55) has been 
named manager of aviation industry sales 
for the Westinghouse Electric Corpora- 
tion, Pittsburgh, Pa. He is responsible for 
co-ordinating sales of Westinghouse prod- 
ucts to the aviation industry. Mr. Dunbar 
was formerly manager of aviation and 
electronic facilities at Westinghouse in 
Los Angeles, Calif., in 1959. 


E. P. Dunlaevy (AM ‘41), executive vice- 
president of Phelps Dodge Copper Prod- 
ucts Corporation, has been re-elected as 
senior vice-president of the Copper and 
Brass Research Association. 


G. A. Dusch (AM °51) has been named di- 
rector of the Market Research and Prod- 
Cornell-Du- 
bilier Electronics Division of Federal 
Pacific Electric Company, Newark, N. J. 


uct Planning Department, 


H. C. Dusek (AM '59) has been named 
assistant engineer in the thermal power 
AllisChalmers Manufac- 
turing Company, Milwaukee, Wis. He has 
been assigned to the insulation group of 
the Allis-Chalmers General Design Sec 
tion in the department. 


department of 


E. P. Eaton, Jr. (AM °46), president, Car 
bone Corporation, Boonton, N. J., has 
been elected chairman of the newly 
formed Static Conversion Section of the 
National Electrical Manufacturers Asso- 
ciation. K. M. Patterson (AM '49), man- 
ager, headquarter sales, Westinghouse 
Electric Corporation, East Pittsburgh, 
Pa., has been elected vice-chairman of 
the Section. 


E. A. Edwards (AM °39, M °49), assistant 
director of the engineering division at 
the Kodak Park Works of Eastman Kodak 
Company, has been named assistant direc- 
tor of the film services division. 


J. A. Elzi (AM °37, F '48), M. C. Westrate 
(AM ’'37, F 58), and C. E. Asbury (AM 
"39, M ‘'46) have been elected vice-presi- 
dents of Commonwealth Associates Inc., 
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New York, N. Y. Mr. Elzi will continue 
to serve as director of engineering admin- 
istration, and Mr. Westrate as treasurer 
and chief consulting engineer. Mr. Asbury 
continues his duties as chief electrical de- 
sign engineer. Mr. Asbury has served on 
the AIEE Switchgear Committee (1952- 
61) and Standards Committee (1959-61). 


N. H. Enenstein, formerly director of the 
Data Systems Laboratory of Litton Sys 
tems, Inc., at Canoga Park, Calif., has 
been promoted to director of technical ad- 
ministration. 


Cc. F. Ffolliott (M °38, F °50), director, 
Product Design, Automatic Electric Lab- 
oratories, Inc., has been appointed tech- 
nical director of Automatic Electric In- 
ternational, Inc., at Geneva, Switzerland. 
He succeeds Imre Molnar (M °53), who is 
returning to the United States. G. A. Bor- 
ling (AM '49), formerly supervisor of re- 
lay and switch design, has become super- 
visor, electromechanical design. Mr. Ffol- 
liott and Dr. Molnar have served on the 
AIEE Communication Switching Systems 
Committee, (1955-61) and (1960-61), re- 
spectively. 


S. K. Fosholt (AM °39, M °45), a partner 
and operations manager of Stanley Engi- 
neering Company of Muscatine, Iowa, has 
been named second vice-president of the 
Consulting Engineers Council. 


R. J. Gilson (AM °50) has been appointed 
general manager of the Military Products 
Division—Rochester, N. Y., of General 
Dynamics/Electronics. Mr. Gilson was 
formerly director of systems management 
for the division. 


D. J. Goodman (AM ‘48, M °55), assistant 
chief, and D. A. Roberson (AM ‘44, M 
51), assistant branch manager, Electrical 
Branch, both of the Technical Services 
Division, Aro, Inc., Arnold Air Force 
Station, Tenn., have been elected state 
president and state secretary, respectively, 
of the Tennessee Society of Professional 
Engineers for the current year. Mr. Good- 
man has served on the AIEE Registration 
of Engineers Committee (1960-61). 


R. M. Grogan (M °46) has been elected 
vice-president in charge of the Office of 
Production, Transmission and Construc- 
tion, Long Island Lighting Company, 
Mineola, L. I., N. Y. He was formerly 
manager of the Office of Production, 
Transmission and Construction. 


Raymond Guy (M ’°57, F 59), American 
aid advisor now in Viet-Nam to assist in 
the establishment of a national radio net- 
work, has been awarded a distinguished 
service award by the National Association 
of Broadcasters for his service to his pro- 
fession, the industry, and the nation. Mr. 
Guy is credited with the longest continu- 
ous service as a full-time broadcast engi- 
neer in the world. Before going to Viet- 
Nam, he was a consultant in Haworth, 
N. J., and served the Radio Corporation 
of America and the National Broadcasting 
Company for almost 40 years. He entered 
broadcasting in New York in 1921 as en- 
gineering-announcer for the old WJZ. He 
directed National Broadcasting’s FM field 
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tests in 1939-40 and UHF TV tests at 
Bridgeport, Conn., in 1951-53, and has 
been active in allocations of frequencies. 
He served on the AIEE Broadcasting 
Committee (1956-61). 


OBITUARIES 


Frank Gardner Beetem (AM ‘09, M ‘'42, 
Member for Life), retired engineer of the 
Electric Storage Battery Company, Phila- 
delphia, Pa., died May 19 at the age of 
78. Mr. Beetem was born November 17, 
1882, in Carlisle, Pa. In 1905, he was em 
ployed by the company and was assigned 
to the electrification of the New York 
Central Terminal and the split pole rotary 
converter-storage battery regulating sys 
tem installed at the Gary Steel Works 
Subsequently, he was transferred to the 
electrical engineering department of the 
company in Philadelphia. During World 
War I, he served as a civilian employee 
in the Radio Development Section of the 
Signal Corps in Washington, D. C., and 
in World War II he assisted in the devel 
opment of battery propelled torpedoes for 
the U.S. Navy. Mr. Beetem retired from 
the company in 1945 


Robert Leslie Chapman (AM '24, M ’30, 
Member for Life), application engineer 
General Electric Company, Erie, Pa., died 
recently. Mr. Chapman had been asso 
ciated with General Electric since 1922, in 
locomotive design for about 30 years and 
later in marketing and product planning 
He was born December 30, 1896, in New 
Lancaster, Kans. Mr. Chapman was a 
licensed engineer in the State of Pennsyl 
vania. 


Robert B. Gear (AM °30, M °37, F 
rector of purchases, Commonwealth Edi 
son Company, Chicago, Ill., died recently. 
Born October 16, 1904, in Chicago, Ill., he 
was educated at Cornell University from 
which he graduated in 1928 with the B.S. 
degree in electrical engineering. Mr. Gea 


D5), di 


joined Commonwealth Edison in 1928 as 
a Central Station Institute student. The 
following year, he became a line extension 
estimator in the Distribution Division of 
the engineering department, a position he 
held until 1932, when he was promoted 
to assistant engineer in the Station In 
stallation Division of the engineering de 
partment. In 1933, he became assistant 
4,000-volt 
transformer vault work throughout the 
city as well as network vault development 
work. In 1933-34, he developed an under 
ground network vault design, and in 1936, 
was named field engineer, assigned to gen- 
erating station work. During World Wat 
II, he was responsible for the preparation 


field engineer responsible for 


of engineering plans and logistical opera- 
tions for which he was awarded an Army 
Commendation Medal. Released from ac 
tive duty in 1945, he returned to Com 
monwealth Edison as senior engineer in 
the Station Design Division. In 1950, he 
was promoted to section engineer and 
placed in charge of electrical design for 
all generating and distributing stations. 
In 1952, he became project manager in 
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charge of development of nuclear power 
plant design. In 1953, he was named put 
chasing director in charge of purchasing 
all mechanical equipment, including tur 
bogenerators, steam generators, and station 
and substation construction. A registered 
engineer in the State of Illinois, Mr. Gear 
was chairman of the Public Utility Buyers 
Group of the National Association of Pur 
chasing Agents (1960-61) and chairman 
of the Edison Electric Institute Purchas 
1960-61). Mr. 
Gear has served as AIEFE District 5 vice 


ing and Stores Committee 


president (1958-60) and Director-at-Large 
(1960-64). He was a member of the follow 
ing AIEE Committees: Marston Medal 
Board of Award (1956-64), Board of Di 
(1958-64), 
(1960-61), and Planning and Co-ordination 
(1960-61). 


rectors Executive Committee 


Will G. Kelley (AM ‘08, M °21, F '26, Mem- 
ber for Life), assistant chief electrical en- 
gineer of the Chicago Edison Company 
Chicago, Ill., until his retirement on Jan- 
uary 31, 1948, died recently at the age of 
82. Born February 8, 1879, in Burlington, 
lowa, he was educated at the Massachu 
setts Institute of Technology from which 
he graduated in 1901 with the B.S. degree 
Kelley 


started his utility career the same year as 


in electrical engineering Mr. 
an inspector of electrical wiring with Chi- 
cago Edison. He subsequently became 
assistant district engineer, overhead engi 
neer, assistant engineer of distribution, 
and plant design engineer. In 1943, he was 
named assistant chief electrical engineer 
Mr. Kelley was a member of the American 
Testing Materials, National 
Electric Light 
Standards Association, International Elec 
Interna 


Society for 
Association American 


trotechnical Commission, and 


a : . 
tional Conference on Large Electric High 


Tension Systems. At the time of his re 
tirement, he was vice-chairman of the 
Utilities Research Commission and a di 
rector of the Electric 
served on the AIEE Power Transmission 


(1924-25). 


Association. He 


and Distribution Committee 


Chester Henry Lang (AM '43), retired 
vice-president for public relations of the 
General Electric Company, Schenectady 
N. Y., died June 15 at the age of 68. 
He was born January 12, 1893, in Erie, 
Pa. He received the B.A. degree from the 
University of Michigan in 1915 and served 
overseas in World War I as a lieutenant 
with the 129th Field Artillery, 35th Divi 
sion. Mr. Lang joined General Electric 
as a traveling auditor in 1919. Three years 


Institute Activities 


later, he became assistant director of the 
publicity department, and in 1926, con- 
troller of the budget. In 1932, when he 
was made manager of advertising and sales 
promotion, he flew over Schenectady in 
the dirigible Los Angeles to mark the 
opening of General Electric’s radio sta- 
tion WGY. Mr. Lang became manager 
of apparatus sales in 1940 and a vice 
president the next year 
War II, he was chairman of General Elec 
tric’s war projects committee. He returned 


During World 


to publicity in 1951 when he was placed 
in charge of the concern’s public relations 
division. During 1952-55, he co-ordinated 
the “Engineers Wanted” campaign of the 
Advertising Council 


Phillip Morgan McCullough (M °51), con 
sulting engineer in Central America, the 
United States, and Mexico, died May 28 
He was vice-president of Automatic Elec 
tric International, Inc a subsidiary of 
General Telephone and Electronics Cor 
poration, until his retirement in 1958. 
Born October 31, 1893, in Omaha, Nebr 
he began a career in communication en 
gineering and management in 1908 with 
the Omaha Telephone Company. In 1917 
he graduated from the University of 
Nebraska with the B.S. degree in electrical 
During World War I, he 


served in the U. S. Army Signal Corps as 


engineering 


a captain, and after the war resumed his 
career in Omaha as a division engineer 
Mr. McCullough went to Mexico in 1925 
as chief engineer of the Mexican Tele 
phone and Telegraph Company, and in 
1929 he was named vice-president and 
general manager. In 1934, he became con 
sulting engineer in New York City for 
Associated Telephone Utilities, General 
Telegraph and 
Cable Corporation. At the outset of World 
War II, Mr. McCullough helped organize 
the field service of the War Production 
Board, and later became chief of the com 


Telephone, and Postal 


S. Commer 
cial Corporation, concerned with highly 
critical war communications activities. He 
Automatic Electric 
in 1944 as vice-president, and served as a 


munications division of the l 


joined International 
key executive, planning and managing a 
wide range of sales projects in Europe, the 
Far East, and Latin America 


William Welch, Jr. (M 53), vice-president 
of the Long Island Lighting Company 
Mineola, L. I., N. Y., died June 23 at the 
age of 56. A native of Camden, N. J., 
where he was born December 18, 1904, he 
was a graduate of the Stevens Institute of 
Technology from which he received a de 
gree in mechanical engineering. M1 
Welch joined the company in 1941, and 
held the positions of steam power engi 
neer, assistant mechanical engineer, and 
assistant gas operating manager, in suc 
cession. In 1950, he was named assistant 
vice-president and engineering manager 
and in 1958, vice-president in charge of 
engineering, purchasing. and stores. M1 
Welch was a member of the American Gas 
Association, Edison Electric Institute, and 
Long Island Association. He also belonged 
to the American Society of Mechanical En 
gineers, Society of Corrosion Engineers, 
American Institute of Chemical Engineers 
American Standards Association, and was 
an honorary member of Pi Tau Sigma. 
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OF CURRENT 
INTEREST 


Centralized traffic control installations give train dispatchers control over 
signals and switches 100 miles away for efficient traffic handling 


Centralized Traffic Control Shows 


New York Central Railroad 


Important Railroad Operating Savings 


Since the iction of centralized 
aflic control ) on a 40-mile stretch 


track bet 


some 34 vears ago, this system of 


Berwick and Toledo 

control has expanded to include 
1ore than 34,000 miles of heavily traveled 
ack throughout the nation. Since World 
War II alone 
Ci. Bae expanded fivefold. 


mileage of track covered by 


One of the great advantages of CTC is 


the fact that it increases the capacity 


& Rio Grande Western Railroad 


Power switch and signal shown are integral 
ports of a centralized traffic control installa- 
tion between Kobe and Avon, Colorado 


a single-track line by 75° to 80° tre 
quently making double-tracking unneces- 
sary. The svstem enables trains moving 
toward each other on the same track to 
meet” and pass each other without stop 
ping, by moving the “inferior” train off 
the main line onto a passing track 

With all its electronic intricacy, CTC 
nevertheless involves a_ relatively simple 
operation. A train dispatcher, seated be 
fore a control board, watches a series of 
blinking and shifting lights that represent 
trains moving over tracks traced on a large 
diagram mounted on a panel in front of 
him. Below the lights are a number of 


levers which control switches and _ signal 
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lights on tracks within the territory moni- 
tored by the CTC system. 

\s lights move into proper position, the 
dispatcher throws a lever and, miles away, 
one of the trains turns onto a_ passing 
track while another continues on its way. 
Then, when the main line is cleared, the 
train on the passing track gets the green 
light and moves toward its destination. 

CTC also contains a built-in, foolproof 
safety feature. Controls are so interlocked 
that it is impossible to set up a conflict in 
train movements. Neither switches nor sig- 
nals respond to conflicting routes. 

Train and engine crews move. their 
trains in accordance with signals dis- 
plaved. On a single 19-mile stretch of rail- 
road, for example, CTC has made it pos- 
sible to save 5.500 train-hours a_vear. 
About a minute a mile each has been 
chopped off the schedules of 50 trains op- 
erating each day 

Officials of one western railroad have 
estimated that CTC will result in nearly 
11.000 fewer train stops on their line. And 
a 33-mile CTC installation in Texas has 
meant a saving of more than 3,000 freight- 
car days annually 

Other important operating savings for 
railroads have been made_ possible by 
CTC. For instance, on a 238-mile installa- 
tion in Nebraska, costing approximately 
$1,680,000, a railroad realized a net annual 
saving of more than $240,000—a return of 
almost 15% on capital invested. 

Another railroad, faced with the neces- 
sity of renewing rail on a 67-mile stretch 
of double track, decided instead to install 
CTC on the usable track and to eliminate 
the old one. The company realized a net 
saving of almost $1 million. Moreover, the 
road is realizing savings in annual operat 
ing expenses of more than $100,000 from 
Circ. 

During the past three decades, and more 
particularly in the last 15 years, CTC has 
proved to be a valuable adjunct to the 
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railroads’ modern system of traffic control. 
As such, it has ranked high on the list 
of signaling improvements made _ possible 
by the industry’s $16 billion postwar mod 
ernization program. And for travelers and 
shippers who rely on railroads, the net re 
sult has been smoother-functioning rail- 
roads operating with greater efficiency, 
faster schedules, and increased train loads. 


New Superconductor 
Developed by AEC Contractor 


A new superconductor material which 
offers no resistance to appreciable quan 
tities of electric current has been devel 
oped by Atomics International, a division 
of North American Aviation, Inc., under 
a research contract with the Atomic En 
ergy Commission (AEC). Atomics Inter- 
national (Al) is located at Canoga Park, 
Calif. 

A wire which can be easily coiled has 
been drawn from the new superconductor. 
At liquid helium temperatures (—452 F) 
the wire has conducted 100,000 amperes 
of electric current per square centimeter 
in a moderately high magnetic field (30,- 
000-gauss). The performance of this wire 
may be roughly equated with operation 
of a household electric appliance at about 
100,000 watts from a normal-size (110 
volt) wall outlet. 

The new material is a cold-worked alloy 
made up of approximately three parts of 
niobium to one part of zirconium. The 
alloy is malleable and strong and can be 
made into wires, bars, strips, and other 
shapes without losing its superconducting 
properties. It is expected to retain these 
characteristics in substantially higher 
magnetic fields. Its development makes 
possible the fabrication of superconductor 
magnets to replace conventional bulky and 
relatively inefficient 


iron-core electro 
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magnets. The superconductor magnet has 
no iron core and may produce magnetic 
fields many 
tional electromagnets in common appli 
cation today. 


times higher than conven 


Che scientists who developed and tested 
the characteristics of the new niobium 


zirconium alloy are T. G. Berlincourt 


R. R. Hake, and D. H. Leslie, of Atomics 
International The Chase 
Brass Waterbury 
drew the niobium-zirconium wire used in 
the AI tests. 

Potentially, the use of superconducting 
100,000-gauss strength for 


Copper and 


Company of Conn 


magnets of 


high-energy particle accelerators, or in 


Visual Glide Slope Indicator System 


Installed 


An aerial landing traffic light system 
designed to help an approaching plane 
stay on the exact glide path to the run 
way has been installed at La Guardia Air 
port by Sylvania Electric Products Inc., a 
subsidiary of General Telephone & Elec 


tronics Corporation. The visual glide slope 


indicator (VGSI) guides the pilot to the 


landing end of the runway, helps to pre 
vent “undershooting” or “overshooting” 
this area, and to assure utilization of the 
runway’s full length 

The system of lights is designed to en 
hance safety al airports by providing 
pilots with an easy-to-read visual means of 
following a predetermined glide path on 
final approach to the runway. It can be 
used by all types of aircraft without ad 


ditional equipment in the cockpit, making 


at La Guardia Airport 


port and before he begins his final de- 
scent. The VGSI system, used at night 
and in the daytime, in all weather, pro 
vides guidance in the final descent to the 
runway 

The VGSI uses four banks of lights, two 
banks on either side of the runway, all 
placed at right angles to the runway. Two 
banks are located 500 feet and the other 
two 1,000 feet or more in from the land 
ing end of the runway. Each bank con 
tains nine white lamps, each lamp par 
When a 


plane is coming in too low, the pilot sees 


tially hooded with a red lens 
only red light; when the approach is too 
high, he sees only white. When, however 
the aircraft is on the correct approach 
slope, the pilot sees white light from the 
two nearer banks, and red from the two 


farther banks 


connection with controlled thermonuclear 
research devices, could reduce their cost 


of operation. Similarly, superconducting 
magnets may be particularly important in 
space technology where lightweight mag 
needed. Such could 


nets are magnets 


store more electric energy in less space 


than conventional electric capacitors. 


plane is too far off the glide slope, shows 
pinkish hues when the deviation is only 
slight. The pilot sees a pink-white effect 
when the approach is slightly high, and 
red-pink when it is slightly low 

\ bank of lights consists of three metal 
three PAR 64 


lamps each of 


boxes each 
200-watt 


containing 
sealed beam 
which is fitted with a red lens over ap 
proximately two thirds of its surface. The 
light beams pass through a horizontal slit 
at the front of the box to provide the 
proper beam distribution and color “cut 


off.” The 


controlled from the airport towe1 


intensity of the light may be 


Ihe system has been approved by the 
FAA and adopted as a world standard by 
the Council of the International Civil 
Aviation Organization. Unless a majority 


of the 86 member nations of ICAO dis 


it equally beneficial to large commercial 


planes, and to the smaller aircraft that \ properly calibrated VGSI system is 


comprise the general aircraft fleet. 


ground and 600 feet 


VGSI Complement 
flashing ap miles in daylight 


already in wide 


The Sylvania electronic 
proach system (EFAS) 
use, provides long-range directional guid 


ance to the pilot during periods of low The VGSI svstem 


visibility, when he is approaching the air ing all-white or all-red lights when the 


The first commercial airport installation of an aerial landing traffic 
light system designed to help an approaching plane stay on the exact 
glide path to the runway. Two banks of lights are on either side of the 
runway; all at right angles to it. Two banks are located 500 feet in 
from the landing end of the runway, and the other two 1,000 feet or 
more in. Each has nine white lamps partially hooded with red lens 


effective down to about 35 feet above the 


the proper point of landing. The system 
is visible as far as 15 miles at night and 5 


Slight Deviation Shows Pink 


approve, the standard will be come ef 


3 fective on October | 
VGSI 


veloped by the 


horizontally from The system originally was de 
Roval Aircraft Establish 
ment, the English counterpart of the 


FAA, and 


Ltd., of England, a Svivania affiliate. The 


Thorn Electrical Industries 


equipment produced by Sylvania is man 


addition to show ufactured at the Lighting Products Divi 


sion’s plant at Ipswich, Mass 





~Vcromeievel 





g “Tl SOO FEET i. 
S00 FEET a 
THRESHOLD 


Engineer's sketch describes the operation of VGSI (vertical scale ex- 
aggerated). When the plane is coming in too low, the pilot sees only 
red light from two sets of banks that flank the runway; when the ap- 
proach is too high, he sees only white light. When the aircraft is on 
the correct approach slope, the pilot sees white light from the nearer 
banks, and red light from the farther banks 
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USAS American Mariner carries $30,000,000 worth of test equipment for taking measurements and readings of nosecones and other parts of in- 
termediate and intercontinental ballistic missiles fired from Cape Canaveral. Radar and optical and infrared techniques are used 


Floating Laboratory Gathers Re-Entry Data 


Cruising in Caribbean and South 
Atlantic, the ghly instrumented l S 
Army Ship Ame an Marine) 


ements of missiles fired down the At 


takes meas 


antic Missile Range from Cape Canaveral 
Fla The data are 


computers into information useful in mis 


reduced by advanced 


operates as part of DAMP, the 
Antimissile Measurement Pro 
rogram has been established 
t sponsorship of the Army 
Guided Missile Agency 

re Advanced Research Proj 
ARPA), for the purpose of in- 


estigating the 


physical characteristics of 
ballistic missiles as they re-enter the 
arth’s atmosphere [he {merican Mar- 

has been converted into a floating 


to facilitate this measurements 


Transit navigation system aboard the Ameri- 
can Mariner makes precise radar measure- 
ments of orbiting satellites. Technique allows 
ship to compute its own position with high 
accuracy 


652 


program. The ship carries high-perform- 
ance tracking radars, optical instruments, 
darkroom facilities, and electronic opera- 
tion and maintenance facilities. 

The Radio Corporation of America and 
Barnes Engineering Company are both 
prime contractors in Project DAMP Oper- 
ating under a contract with ArGMA, RCA 
manages ship operations and has respon- 
sibility for radar equipment and associated 
recording devices. Barnes Engineering 
Company also tracks re-entry bodies, using 
optical and infrared instruments. Detailed 
photographic coverage is also provided. 

By using the vast array of electronic 
equipment aboard the ship, operators are 
able to sight in on missile parts as they 


Automatic infrared tracker is pointed at tar- 
get. Once target is in the field of view, auto- 
matic tracking signals are produced 


fall from the upper atmosphere and re- 
cord physical characteristics of the re- 
entry. Particle trails are emitted by the 
missile fragments and nosecone as they 
fall to water. The trail of particles, ioniza- 
tion effect, and other physical phenomena 
are of significant interest in various 
spheres of research in missile design and 


missile defense systems. 
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Ballistic camera arrays remain stationary dur- 
ing a test. Re-entry objects streak through 
their fields of view. Solenoid-driven shutters 
open and partially close for alternate half 
seconds, permitting target velocity determina- 
tion of bright and dim re-entry objects 


Radar Equipment 

Tracking aboard the American Mariner 
is performed with two AN/FPQ-4 radars 
and a UHF/L-band radar. 

The UHF/L-band radar weighs more 
than 57 tons. It transmits signals on two 
frequency bands simultaneously. The base 
of the radar is a 12-foot-high Navy gun 
mount which formerly mounted two 5- 
inch guns on a destroyer. On top of the 
mount are the radar’s 28-foot saucer- 
shaped antenna and servo drive. 

Associated equipment for the huge ra- 
dar is housed in a van mounted above 
decks near the pedestal. Data processed 
by this radar and the two AN/FPQ-4 
radars are stored by special high-speed re- 
cording equipment. These data are flown 
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Radiation measuring equipment aboard each pedestal is checked before a mission. Technician 
is shown loading the boresight camera as part of the routine check 


to the Damp data reduction center at 
RCA’s Moorestown, N. J., plant and then 
distributed to various government and 
scientific agencies. 


Optical Instruments 


Optical measurements made aboard the 
ship cover the spectral region from the 
far infrared through the ultraviolet, with 
in the spectral limits imposed by the 
atmosphere. Barnes Engineering Company 
has installed a number of optical meas- 
uring instruments, support equipment for 
these instruments, and a data-recording 
and preliminary reduction facility. In ad- 
dition, a data-reduction and analysis fa- 
cility is maintained at the company’s lab- 
oratory in Stamford, Conn. 

Measurements must be made over a 
wide range of intensities, spectral regions, 
and fields of view. As a result, a number 
of specialized instruments are required. 

A dual array of spectral ballistic cam 
eras has been designed to provide a wide 
field of view and a spectral record of the 
re-entry phenomena as a function of both 
range time and spatial orientation. Spec- 
tral sequence cameras permit an instant- 
by-instant record of the spectra of the 
re-entering bodies throughout the ultra- 
violet, visible, and near infrared. These 
use transmission gratings and 70-mm_ se- 
quence action cameras having moderately 
large fields of view. 

\ 4-channel photometer provides abso 
lute calibration values of radiation at sey 
eral appropriately placed points in the 
spectra shown by the photographic re- 
cording instruments. Each channel of the 
photometer uses a multiplier phototube 
equipped with a filter passing the narrow 
regions of the spectrum that are of spc 
cial interest. 

Measurements in the intermediate and 
far infrared are provided by a number 
of Barnes radiometers. The radiometer is 
a wide-angle designed for 
rapid interchange of detector packages and 
chopper packages. During daylight meas- 
urements and quite often during night- 


instrument 


time measurements, the instrument is used 
with its space-filtering reticle which pro 
vides excellent background  discrimina- 
tion. 

To provide accurate information on the 
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make-up of the re-entry complex, a high 
resolution, 70-mm cine camera has been 
provided. This instrument makes use of 
a 40-inch lens and 70-mm film to provide 
high quality, high magnification motion 
picture records of the re-entry bodies 

Data-recording equipment, timing units, 
audio tape recorders, and control switches 
are located almost directly below the slave 
pedestals on the port side of the ship 
Some checkout, repair and electronic cali 
bration facilities are maintained at this 
location as well. 


sac 


\: 


RY 
ey , 


NFRARED SCANNER 


BORESIGHT CAMERA 
Ps AUTOMAT 
NFRAREL 


Wide-field 
are conducted in the near infrared with 
a multielement scanner. Fifty lead-sulfide 
cells scan a 3- by 10-degree area of sky 


radiometric measurements 


and measure the relative position and 
intensities of all targets within the field 
of view to an angular precision of one 


milliradian 


Infrared Tracker 


An automatic infrared tracker is used 
to track re-entering missiles. This tracker 
requires no transmitter or source other 
than the missile itself. Operation is based 
upon the fact that the re-entering missile 
emits infrared radiation, which the tracker 
receives and converts into electric track- 
ing signals 

A joystick is used to point the tracker 

the re-entering missile. Once the target 
is in the instrument's field of view, no 
further action is required by the operator 
The tracker provides electrical tracking 
signals which can be used to keep it and 
auxiliary measuring instruments pointed 
at the target 

he tracker system consists of an opti 
cal head mounted on a servo-driven pedes 
tal, a control unit, and a power supply 
and servo amplifier unit. In the optical 
head is a mirror system for collecting 
and focusing infrared target radiation 
an infrared detector for converting this 
radiation to the form of an electrical sig 
nal and a preamplifier for raising the 


Outline drawing reproduced above shows positions of electronic equipment as viewed from 
stern of the American Mariner. Illustration below shows the actual physical appearance of 


these same pieces of equipment 
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electrical detector signal to a level suit 


able for further processing. Also contained 
in the optical head is a rotating reticle 
of clear and opaque spokes. The reticle 
modulates the radiation before it reaches 
the detector and encodes this radiation so 
that it contains information concerning 
the position of the target 

Because of the encoding action of the 
output is an FM 


the detector 


signal which contains radial and angular 


target position information in_ polar-co- 


ordinate form The electronic system 
which follows further amplifies this sig- 
nal, limits its amplitude, discriminates 
the FM signal and changes the polar-co- 
ordinate information to the form of ele- 
vation and azimuth error signals. These 
final error signals can then be used to 
drive the servo pedestal on which thé 
tracker is mounted to keep the tracker 


automatically pointed at the target. 


AUTOPROMT, New Advance in 


Numerical Control Factory Production 


\ powerful new compute language 


designed to broaden the use of numeri- 


cally controlled machine tools for auto- 
mated production of complex parts, was 


! recently by International 


Machines IBM) 
Phe AUTOPROMT program is the first that 


demonstrate 


Business Corporation 


enables the user to describe the surfaces 
of the >-dimensional shape to be milled 
rather than each path the tool must fol- 


hine the part \UTOPROMT 


a computer the task of auto- 
generating these tool paths on 
the Dasis ot i 


simple description, in 


English-like terms, of the part to be 


| " | ’ ' 
milled ane re ool to be used 


\ complex helicopter gearbox covet 
| er this month at the East 

Research Laboratories 
raft Corporation, which 
th IBM in the 


nen ) rOPROMI IL he part was ma- 


deve lop- 


chined on a Pratt & Whitney Numeric 
Keller, a tape-controlled continuous-path 
nilling machine 

From a blueprint, only 180 I-line state- 
ments in the AuTopromT language were 
written to describe the part completely. 


\ lid-state IBM 7090 


his information and controlled bv the 


computet using 


AUTOPROMI naste! program generated 
more than 8,000 tool path instructions 
Numeric-Kellet 


require d to machine 


They spelled out to the 
every tool 
the part 
The con puters instructions converted 
to perforated tape for use by the ma 
chine tool, enabled the milling job to be 
fourth = the 


completed in about one 


machining time previously required to 
mill the same part with conventional 
methods. The saving in lead time is even 
greater. To produce this part by conven- 
tional methods required 3 months from 
production. With \UTO- 


PROMT, any part of similar 


blueprint to 
complexity 
can be put into production in weeks, 
one sixth the lead time normally required 

AUTOPROMT Automatic programming 
of machine tools is the 


man-years of development 


product of 25 
effort It 
was written for IBM 704, 709, and 7090 
computers. Its wide application is ex- 
pected in aircraft, missile, and automotive 
manufacturing and throughout the metal- 
Small machine 


working industry shops 


will be able to employ AuTopromT by 
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using computers available at facilities such 
as IBM Datacenters. 

AUTOPROMT’s ability to program com- 
plex 3-dimensional shapes is expected to 
offer engineers new freedom in realizing 
the original design intent of a product, 
in both mechanical function and appear- 
ance. It should free designers from com- 
promising their efforts in order to avoid 
expensive hand-tooling or loss of toler- 
ance. 

Similarly, with the new system, parts for 
a development model may be produced 
more quickly and in a form much closer 
to that planned for the production model. 
As a result, in critical areas such as mis- 
\UTOPROMT can speed 
up the entire development and produc- 


sile manufacturing 


tion cycle, and reduce its cost 

While mass production methods require 
the building of specialized machine tools, 
\UTOPROMT makes possible automation of 
short-run production with available gen- 
eral-purpose equipment, numerically con- 
trolled The 
tool is specialized for the job at hand by 


function of the machine 


the description fed into a computer 
AUTOPROMT’s concise, English-like lan- 


guage enables the part-programmer, work- 


controlled 
machine tool cuts surface 
of helicopter 
cover. 


Numerically 


gearbox 
Computer, con- 
trolled by master pro- 
automatically 
generates paths a tool 
must follow to mill 
complex 3-dimensional 
surfaces of the part. 
Programmer provides 
only a simple descrip- 
tion of part to be milled 
and tool to be used. 
Computer-generated in- 
structions are converted 
to perforated tape or 
other suitable medium 
for use by 
control device 


gram, 


numerical 
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ing from an engineering drawing, to 
describe the surfaces to be milled in 
familiar shop terminology. The vocabu- 
lary contains 110 words with built-in 
latitude for assembling “sentences” and 
“paragraphs.” Using the language, the 
part-programmer describes each geometric 
machined, 
defines the relationships of these surfaces 


surface of the shape to be 


to each other and specifies the machining 
requirements such as tolerances and tool 
size. For example, the programmer might 
use this statement to define a_ bowl- 
shaped surface of a part to be machined: 
“Bowl inside center (0, 0, 0) 
radius (1.75),"° which tells the program all 
it needs to know about the characteristics 
of the bowl-shaped surface. Other state- 
ments describe the relationship of this 


sphere, 


surface to other surfaces of the part. 

rhe part description, handwritten on 
an AUTOPROMT sheet, then is 
punched into cards. The cards, in turn, 


coding 


are fed into the computer, which, under 
the control of the program, automatically 
generates the tool travel instructions for 
each surface to be machined. 

Ihe final stage of the computer run, 
known as post-processing, edits the tool 
path information. The post-processor is 
not an integral part of the system, since 
it must be tailored to meet the needs of 
the particular type of numerical control 
\UTOPROMT 
is compatible with various types of post- 


equipment being used, but 


processing programs. 

Tool paths generated are recorded by 
the computer on magnetic tape. If re- 
quired, this is converted to perforated tape 
or other medium appropriate for input 
to a machine director, which numerically 
controls the operation of the tool. 

AuTOPROMT’s diagnostic abilities enable 
the computer to indicate by printed re- 
ports many types of errors which occur 
in the part description. For further veri- 
fication, a printed list of co-ordinates for 
each tool position is prepared by the com- 
puter. These positions can be read or 
enable a manufacturer to 
visualize the path of the tool. 


plotted to 
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Steel- Rolling Mill Writes 


Its Own Production Reports 


Operator's control station for four-stand tandem cold-rolling mill at Brackenridge Works ot 
Allegheny Ludium Steel Corp. is shown at extreme left. New system provides automatic logging 
of production data, saves time, and increases accuracy of the recorded information 


Data are made more readily available 
for required production reports and for 
accounting purposes with an automatic 
typewriter and punched tape in use at an 


A reading device which utilizes a com- 
puter is being developed to enable the 
blind to read ordinary printed matter by 
translating the patterns of printed letters 
into patterns of music-like tones 

First, the computer is “taught the 
shape of each of the letters of the alpha 
bet, then to behave as though it were a 
group of photocells capable of recogniz- 
ing its newly acquired alphabet; finally 
an experimental reading device is coupled 
directly to the computer so that computer 
and reading device act as a single ma- 
chine. An array of miniature photocells 
is used to pick up the patterns of the let- 
ters. When sufficiently darkened by a part 
of a letter, each photocell turns on an 
oscillator which generates a specific pitch 
—an action similar to pressing a key on an 
electric organ. Each letter is represented 
by a sequence of chord-like tone combi- 
nations which the blind, with training, 
can interpret. 

[he problem was to find a_ photocell 
array that would generate the most dis- 
tinctly recognizable combination of tones 
for each alphabet letter. An IBM 659 
simulates the action of the photocells and 
activates the oscillators on the reading de 
vice. Thus different types of photocell 


Light and dark patterns produced by the 
alphabet letters are picked up by a hand- 
held photocel! probe and fed to a computer 
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electronically controlled steel-rolling mill 


The new system of automatic data log 
ging in use at the Brackenridge Works of 
Allegheny Ludlum Steel Corporation has 


Reading Device for Blind 


arrays can be investigated simply by pro 
gramming the computer. 

Che difficulty was in programming the 
letters of the alphabet and the combina 
tions of photocells in a way that would 
provide interaction between the pro 
grammed letters and the programmed 
photocells. Each letter was broken down 
into bits by placing it under a_ screen 
made up of 119 rows and 104 columns. A 
square in the screen was considered On if 
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the added advantage of increasing the 
amount and accuracy of the information 
recorded 

Information recorded during the steel 
rolling process includes: gage of steel be 
fore and after rolling; customer ordet 
data; type of finish and melt number 
month, day, shift, hour, and minute of 
starting to roll each coil: identification of 
operator; width of steel; weight of coil 
before and after rolling; elapsed time for 
rolling; elapsed time of any delays and the 
cause of delays. Such information is of 
great value in determining product mix 
average rolling times, calculation of pay 
roll data including incentives product 
vield, production costs, major causes of 
down-time, calculation of mill capacity 
and similar factors 

An important feature of the system 1s 
that the mill operator can tell by a glance 
at the typewritten read-out chart whether 
material is being rolled to specific toler 
ances. Routine production reports which 
previously required as much as 2 days to 
be processed and returned to the produc 
tion department can now be_ prepared 
within a few hours. 

One of the most useful items logged as 
a part of the production record is the 
reason for a delay. The system contains a 
panel with which the operator can record 
any of more than 60 circumstances re- 
quiring stoppage of the mill simply by 
pushing appropriate buttons. Once a halt 
in production is recorded, the mill cannot 
be restarted until the operator enters the 


reason for the delay. 


a predetermined amount of it was cov- 
ered by a part of the letter. Five photo- 
cell arrays are being simulated in the 
initial programming 

Lead wires from the light sockets on 
the computer read-out panel are connected 
to the on-off oscillator switches. The series 
of tones produced are tape recorded. The 
tapes will be played to determine which 
set of tones is the most easily recognizable, 
and only these will be incorporated into 





actual reading machines for evaluation by 
the blind 

The National Institute of Health and 
The Veterans 
soring this research at Batelle Memorial 


Administration are spon- 


Institute, Columbus, Ohio 


New Principle 


Makes Transformers Quieter 


A new method of reducing sound pro- 


duced by transformers—by “uncoupling” of 


vibration-energy conducting paths within 


the transformer—has been developed and 


successfully applied, according to the 


Pennsylvania Transformer Division, M«¢ 


Graw-Edison Company, Canonsburg, Pa 


Vibration energy, generated by mag 


netic action in the core of a transformer: 


reaches tank surfaces through the liquid 


insulator and through the core supports 


both efficient conducting paths for vibra 


tion energy. By destrovil the effective 


ig 
ness of these conducting paths, some of 
the vibration energy can be contained 
within the transformer. It does not reach 
the tank surfaces where it would be radi 


j " 
ated as sounc 


According to Pennsvyivania’s engineers 
the new sound-reduction method utilizes 
compliant elements” that introduce a 
resilient medium in the liquid path. Thus 
thev shield the tank surfaces by “comply 
ing vith dimensional changes of the 
core Only a portion of the vibration 
energy reache he tank surfaces through 
the liquid ve core-and-coil assembly is 
uncoupled from he tank at points of 
support by floating” the assembly on 
springs or other suitable supports 

The principles of the compliant-element 


system of souns 


reduction are said to 


have been established by extensive tests on 


models n Pennsvivania Transformer's 
Thomas A Acoustical Research 


Laboratory, and by application to produc 


Edison 


tion transformers (only to core-form units 
ate). Sound-level reductions of 8 to 

12 db are being secured consistently 
Experimentation is still continuing on 
materials, shapes, and arrangements of 
resilient gas-filled enclosures—the com- 
pliant elements of the system. Application 
to a transformer is said to have little, if 


iny, effect on its size or weight 


Computer Indexes Documents 
By Significant Title Words 


Important words in the titles of scien- 
tific documents are indexed by an IBM 
7090 digital computer in a system in op 
eration at Bell Telephone Laboratories 
Pitles are fed to the computer on punched 
cards together with other cards containing 
the names of authors and identification 
numbers. The computer is programmed 
to scan the cards, reorganize the informa 
tion and print out a “Permuted Title” 
subject index 

In the permuted index, each significant 
word of a tithe appears, in turn, as a key 
word in the index. The word is listed 
alphabetically at the index position in 
context with other words of the title. For 
example, the title “Application of the 
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Fourier Integral in Circuit Theory” ap- 
pears in three places in the index, It is 
shifted progressively so as to bring a dif- 
ferent significant word to the index posi 
tion 

Ihe computer is instructed to ignore 
such unimportant words as are considered 
to have little value as index words. These 
may include prepositions, conjunctions, 
articles, verb forms, adjectives, and some 
nouns. A table of nonsignificant words is 
stored in the computer’s memory and can 
be changed easily. 

The computer stores each permuted 
title in its memory. When all the titles 
have been permuted, the computer reshuf- 
fles them and produces an index on mag 
netic tape in which all the titles are listed 
alphabetically according to the key word. 
The tape is then fed to a_ high-speed 
printer which prints out the titles at a 
speed of 600 lines per minute 

Pages from the printer can be repro 
duced by photo-offset and bound into an 
index book without the need for retyping 
or typesetting. In a typical application, 
the computer took only 12 minutes to in- 
dex 1,700 documents according to title, 
author, number, and _ project 


Tower of Light Planned 
for New York World’s Fair 

Concentrated light developed by 24 
“light cannons” each of one billion candle- 
power will send a tower of light straight 
up into the sky at the 1964-1965 New York 
World's Fair 

Planned as part of the investor-owned 
electric utility companies’ exhibit at the 
Fair, the tower of light will be based in a 
rainbow-colored building 80-feet high lo 
cated on the main traffic artery from the 
principal entrance to the Fair. The towet1 
is expected to be visible from as far away 
as Boston, Massachusetts. 


Artist's conception of 24-billion-candlepower 
tower of light made public at the Edison 
Electric Institute's recent convention 
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Future Meetings of Other Societies 


18th Annual Congress of Pure and Ap- 
plied Chemistry, August 6-12, Montreal, 
Que., Canada (write Chairman, Central 
Committee), National Research Council 
Ottawa, Ont., Canada. 


1962 Conference on Standards and Elec- 
tronic Measurements, August 14-16, Na- 
tional Bureau of Standards Laboratories, 
Boulder, Colo. Dr. J. M. Richardson, 
Chief, Radio Standards Lab., NBS, Boul- 
der, Colo 


2nd International Electronic Circuit 
Packaging Symposium, August 16-18, 
University of Colorado, Boulder, Colo. 
Bureau of Continuation Education, Univ. 
of Colorado, Boulder, Colo 


5th International Conference on Co- 
ordination Chemistry, Aug. 21-Sept. 1, 
Wayne State Universitv, Detroit, Mich. 
Prof. S. Kirschner, Chemistry Dept., 
Wayne State University, Detroit 2, Mich. 


Western Electronic Show & Convention, 
Aug. 22-25, Cow Palace, San Francisco, 
Calif. Don Larson, WESCON Mer., 1435 
La Cienega Blvd., Los Angeles 35, Calif. 


Joint International Conference on Creep 
and Fracture, Aug. 25-28, Hotel Bilt- 
more, New York, N. Y. American Society 
of Mechanical Engineers, 29 W. 39 St., 
New York 18, N. Y. 


8th Annual Summer Symposium, Oak 
Ridge Institute of Nuclear Studies, Aug. 
28-30, Gatlinburg, Tenn. Symposium Of- 
fice, University Relations Div., P. O. Box 
117, Oak Ridge, Tenn. 


International Heat Transfer Conference, 
Aug. 28-Sept. 1, University of Colorado, 
Boulder, Colo. L. S. Dennegar, Dir. of 
Pub. Rel., American Society of Mechani 
cal Engineers, 29 W. 39th St., New York 
mB, N. ¥ 


AMS, Summer Meeting, Aug. 29-Sept. I, 
Oklahoma State University, Stillwater, 
Okla American Mathematical Society, 
190 Hope St Providence 6, R. I 


3rd Annual AIME Semiconductor Con- 
ference, Aug. 30-Sept. 1, Ambassador 
Hotel, Los Angeles, Calif. W. V. Wright, 
Electro-Optical Systems, Inc., 125 N. 
Vinedo Ave., Pasadena, Calif. 


Overseas 


UN Conference on New Sources of 
Energy, Aug. 21-31, Rome, Italy. United 
Nations Press Services, Office of Public 
Information, United Nations Building, 
New York 17, N. 


8th Annual International Meeting, 
TIMS, Aug. 23-26, Palais des Congres, 
Brussels, Belgium. H. H. Cauvet, Execu- 
tive Director, The Institute of Manage- 
ment Sciences, 250 North St., White 
Plains, N. Y. 


Convention on Impact of Nuclear De- 
velopment on Electricity Supply and 
Instrument Techniques, Sept., London, 
England. Institution of Electrical Engi- 
neers, Savoy Place, London W. C. 2, Eng- 
land. 
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Versatile 
Basic Chemical Developed 


“Baymal” colloidal alumina, a versatile 
addition to the inventory of basic chem 
icals available to industry, was announced 
recently by Du Pont’s Industrial and Bio 
chemicals Department. 

Research chemists who developed Bay 
mal say it has more unique properties 
and use possibilities than any chemical 
to emerge from their laboratories in many 
a year. To illustrate this versatility they 
point to the fact that in one form 
Baymal is hard enough to machine steel 
or cut glass, while in another form it can 
be used to improve the smoothness of a 
skin lotion. 

Chemically, Baymal is a white, free- 
flowing powder, consisting of clusters of 
minute fibrils of boehmite (A100H) alum- 
ina. 


Unusual Properties 


The product owes its wide spectrum of 
potential applications to the following 
combination of properties: 

1. It is a water-dispersible powder. 
Baymal disperses and swells up in water 
to form a stable colloid. 

2. It consists of fibrillar particles. When 
a colloidal dispersion of Baymal is dried 
from water onto a_ surface, the small 
fibrils lie flat and interlace to form a film. 
Very few inorganic materials and no other 
aluminas form films in this manner. Such 
films remain stable at high temperatures 

3. Particles of Baymal are extremely 
small and have a high surface area. If 
the fibrils in 1 pound of Baymal were 
laid end to end, they would make 25 
round trips to the sun. The surface area 
of these same fibrils would cover 30 acres 

4. When dispersed in water, fibrils of 
Baymal colloidal alumina assume a pos 
itive charge. Because of this positive 
charge, Baymal can fix itself to negative 
surfaces such as glass, paper, clay, etc., 
completely changing their surface charge 
from negative to positive. 

5. Baymal is hydrophilic and organo- 
philic. Because it is wet both by water 
and certain organic liquids, it can act 
as an emulsifier and a_ thickening, dis- 
persing, and suspending agent in both 
water and water-alcohol systems 

6. Baymal has a low toxicity. Du Pont 
is applying to the Food and Drug Ad- 
ministration currently to obtain clearance 
for the use of Baymal in cosmetics and 
pharmaceuticals. 

A dilute solution of Baymal in water 
assumes viscosity characteristics that are 
most unusual. A 4% dispersion, for 
example, can be changed from a very 
fluid solution to a very viscous sol or 
paste through a slight change in acidity. 
These viscous sols and pastes are highly 
thixotropic. In such a state, a gel remains 
in solid form until shaken or agitated, 
which causes it to turn into a liquid. 
On being allowed to stand, the liquid 
again becomes a solid gel. This reversible 
transformation can be reproduced any 
number of times, and the time required 
for the gel to set up can be tailored 
from less than a second to more than a 
day. Du Pont claims that Baymal is the 
most thixotropic material known to them. 
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Computer Controls Production 
of Carbon Resistors 


Statistical quality control is combined 
with fully mechanized processing in a new 
computer-controlled system for the auto 
matic manufacture of deposited carbon re 
sistors. In use at the North Carolina Works 
of the Western Electric Company, the new 
system eliminates contamination problems 
increases production, and permits a high 
level of reliability to be attained. 


Automatic inspection station checks resistors 
for proper resistance value which appears as 
a reading on the visual monitoring graph 


In addition to controlling step-by-step 
details of manufacture, the computer can 
accept a production schedule for a full 
month’s output. It automatically issues 
detailed instructions to the fabricating ma 
chines to make and package any or all of 
four basic power sizes of resistors in such 
quantities and resistance values as may be 
desired. 

The resistors look like tiny black fire 
crackers with copper wire “fuses” extend- 
ing from the ends. Each consists of a short 
ceramic rod or core which is first coated 
with carbon. A conductive gold coating is 
applied to each end of the core for attach 
ing a cap and wire terminal 
ralled groove is cut into the carbon film 


Then a spi 


to change the electrical path on the core 
and raise the resistance to the desired 
level. Finally, the resistor is encased in a 
cylindrical epoxy plastic cover for protec- 
tion. 

[he machines work on a 3-second cycle, 
producing a resistor during each cycle. 
Maximum production rate is 1,200 fin- 
ished resistors per hour. There are Il ma- 
chine stations on the line in addition to 
the computer and control cabinets. 


Tidal Electric Stations 
in the USSR 


According to B. Miroschichenko and 
Y. Stepanov who write from Moscow, 
within the next three years commercial 
electric current will be produced by the 
USSR’s first tidal electric station now be 
ing built at Kislaya Guba on the Mur- 
mansk coast. During the construction and 
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operation of this 1,200-kw experimental 
Station with a 30-meter dam, engineers 
will study the main problems connected 
with erecting tidal electric stations. Full 
use of the energy from rivers in the Euro- 
pean part of the Soviet Union is expected 
within 10 to 15 years 

In the same way, the inexhaustible 
source of energy contained in the ocean is 
expected to be utilized 

Just before the outbreak of World Wat 
II, research was conducted on the Kola 
Peninsula and on the White Sea coast 
The results showed that tidal electric sta 
tions (TES) in these areas was possible 
With the development of the country’s 
northern and eastern areas, the question 
arose of supplying them with electricity 
A group of engineers of the Gidroenergo 
proekt Institute under I B. Bernstein 
(M.Sc. in Engineering) is preparing the 
designs for TES’s on the Murmansk coast 
and on the White Sea 

At some spots on the sea coast the tide 
is up to 185 meters high. In the Sea of 
Okhotsk it reaches 9 to 11 meters, and in 
the White Sea 8 meters, but until re 
cently the ocean has not been used for 
large-scale generation of electricity 


Operating Principle 


How will the tidal electric station op 
erate? A bay connected with the sea by a 
narrow channel is selected and blocked by 
a dam, thus transforming the bay into a 
TES reservoir. By opening the sluices dut 
ing high tide, the water level in the reset 
voir will rise to its maximum point. When 
the sluices are closed, the reservoir water 
levels and those of the sea vary. By releas- 
ing the water into the sea through a tur- 
bine, the latter is set in motion, and the 
turbine’s generator starts producing elec 
ricity. The water level in the reservoir 
drops to that of the sea. At next high tide 
the reservoir is again under the pressure 
of the sea 

In the operation cycles of a TES, much 
electricity is produced within a short pe 
riod but the consumer requires a steady 
supply. When a TES becomes part of a 
large power system, the turbine may be 
made to work as a water pump, creating 
additional pressure to be used when neces 
Sary. 

For the Kislaya Guba TES, a rapid 
method of assembling the dam has been 
proposed: the main parts of the station 
are assembled from thin-walled reinforced 
concrete panels similar to floating docks 
and transported by sea to the site, and 
there the block units will be filled with 
ballast and submerged 

The erection of tidal electric stations is 
no longer a dream. The Lumbovskaya 
rES, with a 
thousand kilowatts and with a 5-kilometer 


capacity of several hundred 


dam is being designed. Tidal energy is 
under study in Mezen Bay, where it is 
planned to build an even more powerful 
rES. The designs of a gigantic White Sea 
rES are being prepared. The station’s 
100-kilometer dam which will separate 
part of the Mezen Bay from the White 
Sea will have 2,000 turbine units with 
a total capacity of several million kilo 
watts, supplying the single power system 
of the European part of the USSR with 
billions of kw-hours of electricity annually 





NEW BOOKS 


The following new books are among those 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Institute assumes no responsibility for state- 
ments made in the following summaries, infor- 
mation for which is taken from the prefaces 
ef the boeks in question. 


ADVANCES IN ELECTRONICS AND ELEC 
TRON PHYSICS, vol. XIII. Edited by L. Mar 
tor A emic Press, Inc 111 Fifth Ave New 
\ pages, 6 by 9% inches 
pects of electronics and 
n this volume include 
ween atomic systems 
velocity distribution in 
ron probe microanalysis 


ubes 


REATIVE ENGINEERING ANALYSIS. By 
I Ryde Pre ce-Hall, Ine 


281 pages, 64% by 9% 


Englewood 
Designed to bridge the gap 
textbook problems and 
practicing engineers, this 
gnition and definition of 
# the essential pa 

1 of mathematical 

ul physical conclusions 
detailed solutions are 
mechanics, strength of 
and electronics. Also 

m of tricks and devices 
author has found useful 


DICTIONARY OF ELECTRONICS. By Har 
Carter Pitn Publishing Corp 2 W 

k 6, N. ¥ 1960. 377 pages, 

bound. $7.50. Terms were 

lictionary on the basis of 
basic facts of electronic 

r lo these have been 
many familiar electrical 
the light of modern scien 
concepts nally, appendixes present much 
lemental information: units, abbreviations, 
letters, graphical symbols and letters, 

n electronics and stand 
tish Specifications; deci 
requency wave length con 


lized MKS units. The defini 
sh practice, but also include 
American term if it appears 


tromagnetic spectrum; valve 


recedence, as in ‘‘wireless”’ and 


THE DIELECTRIC CIRCUIT. By Philip 
Kemp. Chapman and Hall Ltd., London, Eng 
land 1960. 219 pages 9 by 8% inches 
bound. 45s. With the development of high 
subiect of dielectric 
phenomena has taken on an increased im 


ngineering the 
portance This volume does not attempt to 
describe actu nstallations, but concerns it 
elf primarily with the basic principles of the 
dielectric circuit he author discusses capaci 
capacitance in $ 
gradient, potential 
gradient with cylindrical conductors, transients 
nm capacitive circuits m pulse 


tors on alternating 


voltage 


phase systems, potential 


voltages, and 


chelectric measurements 


ELEMENTS OF NUCLEAR ENGINEERING. 
By Glenn Murpl John Wiley and Sons, Inc., 
440 Fourth Ave New York 16, N. Y 1961 
213 pages, 6 by 9 inches, bound. $7.50. A 
vener: ev is given of radiation, fission, fu 
sion, and other nuclear transformations, with 
indications of how these transformations may 
be exploited in industrial and engineering ap 
plications. Beginning with a discussion of the 
concepts principles and ideas necessary for an 
engineering understanding of nuclear transfor 
mations and of radiation, the text continues 
with a simplifed presentation of modified one 
group theory of homogeneous, bare, thermal 
reactor cores. It concludes with a review of 
radiation, its measurement, and the hazards as- 
sociated with 


ERROR-CORRECTING CODES. By W. W 
Peterson, John Wiley and Sons, Ine 140 
Fourth Ave New York 16, N. Y 1961. 285 
pages, 6 by 9% inches, bound. $7.75. Error-de- 


tecting and error-correcting codes for informa- 
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thon transmission and storage systems are 
discussed Ihe implementation of codes in 
practical systems is considered in detail, with 
emphasis on types of codes that have mathe- 
matical, especially algebraic structure. The 
mathematics necessary for an understanding of 
coding theory is included in the book. Five 
appendixes provide useful supplementary infor- 
mation, including a table for the entropy func 
tion and a table of irreducible polynomials 
over GF(2 


FOUNDATION FOR ELECTRIC NET- 
WORK THEORY. By M. B. Reed. Prentice- 
Hall, Inc., Englewood Cliffs, N. J., 1961. 354 
pages, 644 by 9% inches, bound. $9.75. A 
major innovation in this text on network 
theory is the use of resistive networks only. 
D-c and a-c theories are merged, with the basis 
of the presentation being abstract linear 
graphs and matrices. In particular, it provides 
the basis of 2-, 3-, 4-, and n-terminal network 
theory, a basis for assessing and reorganizing 
design technique for effective use of digital 
computers, and a basis for power system plan- 
ning 


THE HALL EFFECT AND RELATED 
PHENOMENA. By E H Putley Butter- 
worths, Inc., 7235 Wisconsin Ave., Washington 
14, D. C., 1960. 263 pages, 542 by 8% inches, 
bound, $9.50. Recent developments in the 
study of electronic conduction in semiconduc 
tors are described. Conduction properties and 
the experimental techniques for measuring 
them, the formal theory of conduction, and an 
interpretation ot experimental results are dis- 
The behavior of the principal groups 
reviewed and their 


cussed 
of semiconductors are 
properties summarized 


LINES, WAVES, AND ANTENNAS. By 
Robert Grover Brown and others. The Ronald 
Press Co., 15 E. 26th St., New York 10, N. Y., 
1961. 297 pages, 644 by 9% inches, bound. $10. 
The general area of electric energy propaga- 
tion is covered in this volume, which discusses 
lossless lines and their analysis, transmission 
line matching, lossy-line analysis, field equa 
tions, propagation of plane waves, guided 
waves, lossy-wave propagation radiation of 
electromagnetic waves, and antenna systems 
In general, emphasis is placed on theoretical 
fundamentals rather than on hardware 


DIE METALLISCHEN WERKSTOFFE DES 
MASCHINENBAUES. By E. Bickel Third 
Springer Verlag, Berlin, Germany, 
1961 189 pages, 6% by 10 inches, bound 
DM 37.50. This is a text covering the entire 
range of metals and alloys, intended to give 
mechanical and electrical engineers a knowl 
edge of basic metallography and to familiarize 
them with the reference works and special 
literature of the field. The four main divisions 
of the book deal respectively with crystal struc 
ture, alloys, properties as they affect use, and 
specific materials and their applications 


edition 


NUCLEAR REACTOR CONTAINMENT 
BUILDINGS AND PRESSURE VESSELS. 
Published by Butterworths, Inc., 35 Wiscon- 
sin Ave., Washington 14, D. ¢ 1960. 572 
pages, 64% by 10 inches, bound. $18.50. 22 pa- 
pers and discussions devoted to the analysis, 
design, construction, and testing of contain- 
ment buildings and pressure vessels of the tvpe 
used in nuclear power plants. The papers 
were presented at an international symposium 
held in Glasgow, Scotland, in 1960. 


PAST EXAMINATIONS FOR’ PROFES- 
SIONAL ENGINEER. Compiled and published 
by J]. D. Constance, 625 Hudson Terrace, Cliff 
side Park, N. J., 1961 edition. Various pagings, 
8’2 by 11 inches, loose-leaf. $1.50. This is a 
compilation of examinations for Professional 
Engineer given by the New York State Board 
of Examiners during the period January 1953 
to February 1961. Over 1,000 questions in all 
categories are given. Structural planning and 
design, basic engineering sciences, and_ in- 
dividual categories of engineering are covered. 


POWER REACTOR TECHNOLOGY. Edited 
by J. K. Pickard and others. D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton, N. J., 
1961. 417 pages, 644 by 9% inches, bound. 
$11.25. Drawing upon the many excellent pa- 
pers of the 1958 Geneva Conference on the 
Peaceful Uses of Atomic Energy, which re- 
viewed the prototype nuclear power projects 
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initiated by the 1955 Conference, this volume 
describes aspects of the current state of nuclear 
power development, It is a convenient refer- 
ence on the initial design approaches employed 
on the leading power plant concepts. The 10 
chapters deal with the economic outlook for 
nuclear energy sources, boiling water reactors, 
pressurized light-water-cooled reactors, gas- 
cooled reactors, heavy-water power reactors, or- 
ganic moderated reactors, sodium-cooled graph- 
ite-moderated reactors, fast reactors, homo 
geneous aqueous reactors, and safety and con- 
tainment 


THE PRINCIPLES OF NUCLEAR MAG- 
NETISM. By A. Abragam. Oxford University 
Press, 417 Fifth Ave., New York 16, N. Y., 
1961. 599 pages, 6% by 91 inches, bound. 
$13.44. The principles and methods of nuclear 
magnetism are reviewed. Although the outlook 
is mainly theoretical, a large amount of ex- 
perimental evidence is included for the sake of 
comparison with the theory. The author dis 
cusses motion of free spins, dipolar line width 
in a rigid lattice, spin temperature, electron- 
nucleus interactions, fine structure of resonance 
lines, thermal relaxation, theory of line width 
in the presence of motion of the spins, and 
multiplet structure of resonance lines in 
liquids 


PRODUCTION FORECASTING, PLAN- 
NING, AND CONTROL. By E. H. MacNiece. 
Third edition. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y., 1961, 402 
pages, 6 by 9% inches, bound. $9.75. Intended 
primarily as a textbook, this description of 
basic principles and the manner of their appli- 
cation will also be useful to industrial manage- 
ment. The author concentrates on the tech- 
niques and principles of forecasting, planning, 
and control, but also discusses the relationship 
to and application of other subjects in the 
practice of production engineering—such sub- 
jects as automation, electronic data processing, 
and financial planning—and the relations of 
production engineering with other departments 
of industrial organizations. This third edition 
presents new material on sales forecasting, 
warehouse distribution and control, economic 
lot sizes, and military production planning 
and control, as well as a general revision of 
repeated material. 


PROGRESS IN OPERATIONS RESEARCH, 
Vol. I. Edited by R. L. Ackoff, John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, N.Y., 
1961. 505 pages, 6 by 9% inches, bound, $11.50. 
Mathematical techniques and research methods 
available to operations researchers are re- 
viewed. The primary emphasis is on the de- 
velopment of modelling techniques and their 
application to problem solving in eight im- 
portant areas of operations research: inventory 
theory, linear programming, dynamic program- 
ming, queuing theory, sequencing theory, re- 
placement theory, simulation, and gaming. For 
each of these areas the current “state of the 
art’’ is evaluated, important applications are 
surveyed, and unsolved problems are discussed. 


PROGRESS IN SEMICONDUCTORS, Vol. 5. 
Edited by A. F. Gibson. John Wiley and Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y., 
1960. 316 pages, 6 x 9% inches, bound. $11. 
The present state of knowledge in semiconduc- 
tors is critically reviewed, with some emphasis 
on the optical properties of semiconductors. 
The subjects covered include the electrical 
properties of semiconductor surfaces, the ab- 
sorption edge spectrum of semiconductors, the 
chemical bond in semiconductors, indium anti- 
monide, thermal conductivity of semiconduc- 
tors, magneto-optical phenomena in semicon- 
ductors, and the band structure and electronic 
properties of graphite crystals. 


RADIO WAVES IN THE IONOSPHERE. By 
K. G. Budder. Cambridge University Press, 32 
E. 57th Street, New York 22, N. Y., 1961. 542 
pages, 64% x 9% inches, bound. $18.50. Based 
on annual lectures at the University of Cam- 
bridge, Dr. Budden's book is an advanced ex- 
position of the mathematical basis of the the- 
ory of propagation of radio waves in a hori- 
zontally stratified ionosphere. The first half of 
the book deals with the “ray theory’’—homo- 
geneous ionized media and the reflection of 
high-frequency radio waves at vertical and 
oblique incidence. The second half deals with 
the “full wave theory’’—which is used when 
the ray theory fails—on the reflection of radio 
waves of very low frequency. In order to 
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isolate fundamental methods as clearly as pos- 
sible, the author excludes some important 
topics which deal with variables in practice, 
but do not alter fundamentals 


SCIENTIFIC THINKING AND SCIENTIFIC 
WRITING. By M. S. Peterson. Reinhold Pub 
lishing Corp., 430 Park Ave., New York 22, 
N. Y., 1961. 215 pages, 64% by 9% inches, 
bound. $6.95. Addressed mainly to students in 
the biological and physical sciences, this book 
is based on the premise that good expository 
prose cannot be written without knowledge 
and application of the general logic of science 
To instill these requisites, Dr. Peterson here 
presents the essence of traditional inductive 
logic, the logic of several special methods, the 
role of hypothesis, and the general pattern of 
complete scientific investigation in relation to 
the development of a professional background 
for scientific writing. The final chapter de 
scribes various types of scientific writing and 
thinking 


SEQUENTIAL DECODING. By J]. M. Wozen- 
craft and Barney Reiffen. John Wiley and Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y 

1961. 74 pages, 6 by 9% inches, bound. $3.75 
The electrical communications problem of cod 
ing and decoding is considered from the prob 
abalistic point of view, and a data-communica 
tion procedure is presented for which the aver 
age computational complexity grows only al 
gebraically with delay. This decoding scheme, 
called sequential decoding, is considered in 
detail with respect to binary symmetric chan 
nel. Its extension to more general channels is 
discussed briefly 


SYMPOSIUM ON RADIATION EFFECTS 
AND RADIATION DOSIMETRY. Published 
as ASTM Special Technical Publication No 
286 by the American Society for Testing Mate 
rials, 1916 Race St., Philadelphia 3, Pa., 1960 
156 pages, 6 by 94 inches, bound. $4.75. This 
symposium presents some of the latest research 
on the effects of radiation on materials proper 
ties, as well as discussions of parameters to be 
considered in predicting and evaluating such 
effects. Also presented are new techniques for 
radiation measurement 


THEORIES OF ENGINEERING EXPERI- 
MENTATION. By Hilbert Schenck, Jr. Mc 
Graw-Hill Book Co., Inc., 330 W. 42nd St 
New York 36, N. Y., 1961. 239 pages, 64 by 
9% inches, bound. $7. This basic text em 
phasizes general principles rather than labora- 
tory equipment, describing techniques useful 
in mechanical, electrical, and civil engineering 
The sequence of topics discussed follows the 
sequence of the experimental method; error in 
a single instrument and in a complete test 
with special reference to selecting instruments 
that are completely logical errorwise, and to 
minimizing uncertainties when planning a test 
reduction of test variables through dimen- 
sional analysis and the pretest spacing of these 
variables; sequence of data taking and _ the 
problem of extraneous variables and control 
apparatus malfunction and inconsistency in 
the developing data during the test; and sta 
tistical, graphical, and numerical methods of 
reducing, studying, and interpreting engineer- 
ing data 


TRANSMISSION OF INFORMATION. By 
R. M. Fano. John Wiley and Sons, Inc., 440 
Fourth Ave., New York 4, N. Y., 1961. 389 
pages, 6 by 9% inches, bound. $7.50. This text 
is devoted to that aspect of communication 
theory originating from Shannon's work. It 
provides an up-to-date treatment of coding 
theory that emphasizes the formulations and 
mathematical techniques that have proved to 
be of greatest engineering significance Aspects 
discussed include measure of information 
simple message ensembles, discrete stochastic 
sources, transmission channels, channel encod- 
ing and decoding, encoding for binary sym- 
metric channels, and encoding for discrete, 
constant channels 


ADVANCES IN THE ASTRONAUTICAL 
SCIENCES. Volume 6. Published by the Mac- 
millan Co., 60 Fifth Ave., New York, N. Y., 
1961, 898 pages, 7 by 10% inches, bound. $25. 
The 57 papers included in this volume consti- 
tute the proceedings of the sixth annual meet- 
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ing of the American Astronautical Society, 
held in 1960. They cover such areas as com- 
munication in space, propulsion, guidance and 
control, space medicine and astrobiology, space 
flight mechanics, design of space vehicles, the 
problems of re-entry of space vehicles, and as- 
tronautical systems and space physics 


ALTERNATING-CURRENT MACHINES. By 
M. Liwschitz-Garik and C. C. Whipple. Second 
edition. D. Van Nostrand Co., Inc., 120 Alex 
ander St., Princeton, N. ]., 604 pages, 6% by 
9% inches, bound. $15. The principal aim of 
this text for students and practicing engineers 
is to provide an understanding of the relation- 
ship that exists between the laws of electrody- 
namics and the performance characteristics of 
the transformer and rotating electric machines 
Much of the material has been rewritten in 
this edition, and the text has been subdivided 
into many more chapters. In addition new 
material has been added, together with worked 
examples and a more complete set of appro 
priate problems. A thorough coverage of the 
subject is presented 


ATOMIC ENERGY WASTE. Edited by E 
Glueckauf. Interscience Publishers, Inc 250 
Fifth Ave., New York I, N. Y., 1961. 420 pages, 
6% bv 10 inches, bound. $14. This volume re- 
views the current knowledge concerning nu 
clear waste products and how they arise Spe 
cifically, it discusses the effects of radiation on 
materials and living organisms, the legal as 
pects of atomic energy disposal, the operations 
involved in the treatment of radioactive waste, 
fission products as sources of radiation, and 
the uses of radiation in research and agricul- 
ture. Each aspect is discussed by a known au- 
thority within the respective subject area 


CIRCUIT ANALYSIS. By E. M. Sabbagh. The 
Ronald Press Co., 15 E. 26th St., New York 
10, N. Y., 1961. 455 pages, 64% by 9% inches, 
bound. $8.75. The electric circuit is considered 
in detail, and the concepts of dielectric and 
magnetic circuits are introduced. Beginning 
with electric and magnetic fields, the author 
continues with inductance, capacitance, and 
resistance as defined in terms of field quanti- 
ties and in terms of their volt-ampere relation- 
ship. The fundamental laws of circuit theory 
are then explained, and an introduction is 
given to such tools of circuit analysis as trans 
formation theories, complex algebra, the com- 
plex frequency method, and the Fourier series 
Some advanced concepts not usually found in 
an introductory text of this nature are also 
included 


THE CONSULTING ENGINEER. By C. M. 
Stanley. John Wiley and Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y¥ 1961, 258 pages, 
5% by 8% inches, bound. $5.95. The profes- 
sional and management problems involved in 
the practice of consulting engineering are dis 
cussed. The first part is concerned with the 
consulting engineer's professional relationships 
with his client, other consultants, and the pub 
lic. The second part deals with internal prob 
lems of a consulting practice. It considers the 
many areas of organization, personnel, plant 
facilities, procedures, and management situa 
tions with which the consulting engineer must 
cope. Emphasis is placed upon the problems 
relating to the operation of a consulting prac 
tice and not upon the technical problems in- 
volved in engineering and design. Sample con- 
tracts are appended 


CONTROL OF NUCLEAR REACTOR AND 
POWER PLANTS. By M. A. Schultz. Second 
edition. McGraw-Hill Book Co., Inc 330 W 
#2nd St., New York 36, N. Y., 1961. 462 pages 
6% by 9% inches, bound. $12.50. The basic 
control problems of all types of reactors, from 
homogeneous to boiling reactors, are covered 
in this work. It has been revised and updated 
to give an account of the new concepts that 
have arisen since publication of the first edi- 
tion, Major revisions are the inclusion of the 
effects of the Doppler coefficient in uranium 
oxide fueled reactors, a new chapter on ele- 
mentary servomechanism techniques, a simpli- 
field graphical method of solving ramp reac- 
tivity problems, and complete transfer func- 
tions for all types of reactors in graphical and 
tabular form 


Of Current Interest 


DESIGN FUNDAMENTALS OF ANALOG 
COMPUTER COMPONENTS. By R M 
Howe. D. Van Nostrand Co., Inc., 120 Alex- 
ander St., Princeton, N. J., 1961. 268 pages, 
6% by 9% inches, bound. $7.50. Beginning 
with an over-all discussion of computer design 
philosophy, the author continues with an ex 
tensive discussion of computer component et 
rors and how they influence problem solutions 
Subsequent chapters are devoted to d-c ampli 
fiers, multipliers, function generators, record- 
ers, and miscellaneous equipment. Numerous 
examples of commercial equipment are in 
cluded. A final chapter contains illustrative 
photographs of the various computer compo- 
nents discussed in earlier chapters 





Library Services 


ENGINEERING Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be bor- 
rowed by mail by AIEE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
item in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 W. 39 St., New 
York 18, N. Y.; after Sept. 5: UEC, 345 
E. 47 St., New York, 17. 











PRINCIPLES AND PRACTICE OF AIR- 
CRAFT ELECTRICAL ENGINEERING. By 
H. Zeffert. George Newnes Ltd., London, Eng- 
land, 1960. 726 pages, 5% by 8% inches, 
bound. $25. This is a survey of the technical 
and installation problems encountered in air 
craft electrical systems from the initial project 
stage to the time the aircraft ts in operational 
Service Ihe early chapters discuss environ 
mental conditions, together with the various 
factors which influence the choice of a particu 
lar power svstem Constant frequency and 
variable-frequency a-¢ low and medium 
voltage d-c generation systems, and the asso 
ciated control and protection devices are con- 
sidered in detail. In subsequent chapters vari- 
ous aspects of power utilization and equip 
ment and of control and indicating circuits 
are reviewed. Particular stress is placed on 


the practical aspects « design 


PRINCIPLES OF INERTIAL NAVIGA- 
TION. By C. J. Savant, Jr. and others. Mc- 
Graw-Hill Book Co., Inc 330 W. 42nd St 
New York 36, N. Y., 1961. 254 pages, 6% by 
9% inches bound. $9.75 4 considerable 
amount of the unclassified material available 
on inertial navigation is covered. The book is 
divided into three parts. The first presents the 
components, co-ordinate systems, and errors 
which occur in inertial guidance systems. The 
second considers in more detail the autonavi 
gator components and computers, platform 
controller, ground alignment, performance, and 
preflight testing. The third is mathematical in 
nature, and describes the various co-ordinate 
systems which can be used, system error analy 
ses, and ballistic guidance. The first part of 
the book provides a suitable introduction for 
the person with little or no mathematical 
background 


TRANSISTOR LOGIC CIRCUITS. By R. B 
Hurley. John Wiley and Sons, Inc., 440 Fourth 
Ave.. New York 16, N. Y., 1961. 363 pages, 
6 by 9% inches, bound. $10. Both logical 
mathematics and transistor logic circuits are 
presented in an integrated treatment. Begin 
ning with elementary binary arithmetic and 
Boolean algebra, the author continues with 
minimization techniques and implementation 
concepts. This is followed by a basic treatment 
of diodes and transistors. A variety of applica- 
tion examples are employed to clarify the inte- 
gration of the mathematics and devices into 
useful combinational circuits. The book con 
cludes with sequential systems and the circuits 
appropriate to these systems 
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SCHWANKUNGSERSCHEINUNGEN IN 
ELEKTRONENROHREN. By f Ollendort 
Springer-Verlag, Vienna, Austria, 1961 408 
pages, 634 by 10 inches, bound. $22.85. This 
advanced text on fluctuation phenomena in 
electron tubes consists of four main parts: an 
extensive introduction presenting the essentials 
of probability theory, and three long chapters 
levoted respectively to the shot etiect, tun 
damentals of wave mechanics, and the wave 
electronics of single electrons. Selected refer 
ences for each part are given at the end of the 


book 


SCIENCE IN SPACE. Edited by L. V. Berkner 
i Hugh McGraw-Hill Book Co., 


li New York 36, N. Y 


19 5 ‘ 9% inches, bound, $7 


I achievements of space science from the 
unching of the first Sputnik to the present 
I eviewed. Coverage is given to rocket 
upper atmosphere, how space 

can increase man’s knowledge of the 
experiments using space vehicles pros- 

l bevound the earth, the use of 

ither forecasting, and the 

rd and forward contamina- 

electromagnetic fields, parti- 

Ss in interplanetary space, 

and the magnetic fields of earth, 


ire discussed 


SYSTEMTHEORIE FOR REGELLOSE VOR- 
GANGE. By Herbert Schlitt. Springer-Verlag, 
Berlin, Germany, 1960 14 pages, 64% by 9% 
nches, bound. DM 49.50. This publication is a 
extbook on systems theory for random _ proc- 
id on statistical methods for communi- 

im control engineering The first 

resent mathematical descriptions of 

es with one and two independent statis 
variables, of linear systems, and of time 
endent random processes. Following are sec 
tionship between the statisti- 

cl stics of input and output signals 
nication systems; and on con 

random processes by linear 

final section deals with the 

ium communication systems, 

rwmulas in the appendix. 


HIGH ENERGY PHY- 
D. M. Ritson. Interscience 
Fifth Ave., New York 1, 
ages, 6144 by 9% inches, 
book consists of a series of 
h the techniques and in- 

in high-energy 


TECHNIOUES OF 
SICS. Edited 


physics 
dered include diffusion cloud 

imbers, bubble chambers, nuclear emulsions, 
tal computers ionization counters scin- 
t ind Cerenkov counters, use of tran 
im optics, target preparation, and 

cam monitoring methods. The volume is in- 
ended ridge the gap between the textbook 
current research within the field. 


TECHNICAL LITERATURE 


The following recently issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed 
to the issuers. 


Ose 


ILLATOR CIRCUITS. T. M. Adams. 
The first of se 


t of several volumes in a new series 
electronic Four-color diagrams are 
unction with simple explana- 
cillator circuits. Chapter 1 is 
to the fundamentals of elec- 
peration, and the 9 following 
many basic oscillator circuits. 
00k is available from Howard 
Inc., 2201 E. 46 St., Indian- 

Ind.; for $2.95 


EIA TECHNICAL STANDARDS. Three 
new technical standards have been published 
by the Engineering Department of the Elec- 
tronic Industries Association, Designations for 
Receiver-Type Tube Sockets, EIA Standard 
RS-167-A, describes the significance of coded 
ty pe designations for receiver-type tube 
switches. Information on methods of test and 
measurement are also included: 90¢. Standard 
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Test Methods for Electronic Component Parts, 
EIA Standard RS-186-A, contains test methods 
for humidity, moisture resistance, and vibra- 
tion fatigue, among others. Some of the tests 
given are applicable to equipments; $1.90. 
Electrical Performance Standards for Televi- 
sion Broadcast Transmitter Channels 2-6 (54- 
88 mc), 7-13 (176-216 mc), 14-83 (740-890 mc), 
EIA Standard RS-240, is a revision of a former 
standard, expanded to include standards on 
the parameters of TV visual and aural trans- 
mitters for both monochrome and color TV 
Ihe standards mentioned may be ordered from 
Electronic Industries Association, 1721 DeSales 
St NW Washington 6, D.C. (minimum 
order $1). 


THE USE OF Q EQUATIONS TO SOLVE 
COMPLEX ELECTRICAL NETWORKS. By 
im... 3 Fristoe, Ph.D. The third edition of 
publication No. 105 of this university's college 
of engineering is an enlargement of a previous 
publication of the same number and title. It 
discusses generalized amplitude and phase re- 
sponse of simple resonant networks In terms 
of Q equations 4 number of resonant net- 
works are analyzed; the m-network is discussed, 
and a nomograph type of design is presented. 
Priced at $2.50, the book is available from the 
Office of Engineering Research, Oklahoma 
State University, Stillwater, Okla. 


PROCEEDINGS OF THE SIXTH CON- 
FERENCE ON MAGNETISM AND MAG- 
NETIC MATERIALS. A set of 149 papers 
presented at the November 1960, Magnetism 
Conference. Groups of papers dealing with 
pure and applied physics, correspond with the 
organization of the sessions of the conference, 
and provide a comprehensive review of both 
theory and_ practice Topics include ordered 
spin systems, computer devices, metallic films, 
ferromagnetic resonance, microwave devices, 
and many others. The 395-page book, priced 
at $10, is available from McGraw-Hill Book 
Co., 330 W. 42 St., New York 36, N. Y. 


IDEAL GAS THERMODYNAMIC FUNC- 
TIONS AND ISOTOPE EXCHANGE FUNC. 
TIONS FOR THE DIATOMIC HYDRIDES, 
DEUTERIDES, AND TRITIDES. National 
Bureau of Standards Monograph 20 is the re- 
sult of a research program begun in 1951 by 
the Atomic Energy Commission to investigate, 
both theoretically and experimentally, isotope 
effects in hydrogen compounds, One phase of 
the program was the calculation and tabula- 
tion of thermodynamic and equilibrium ex- 
change functions of hydride, deuteride, and 
tritide compounds and reactions. This mono- 
graph contains tables for these substances, and 
includes nearly all species for which adequate 
structural data are available through experi- 
ment or derivation. The book is available from 
the Superintendent of Documents, United 
States Government Printing Office, Washington 


25, D. C., for $2.75 


FUNDAMENTALS OF U.H.F. By Allan 
Lytel. A comprehensive coverage of theory, 
equipment, and applications in the rapidly 
expanding field of ultrahigh frequency. The 
book is written at the intermediate level, and 
comprises a comple te course for that portion 
of electronics that deals with ultrahigh fre- 
quency. Mr. Lytel discusses antennas, trans- 
mission lines, wave propagation, generators, 
communications equipment, and test equip- 
ment and techniques. FCC rules and regula- 
tions covering its use are also provided. Priced 
at $3.90, the 160-page book is available from 
John F. Rider Publisher, 116 W. 14 St., New 
York, N 


PUBLICATIONS OF THE NATIONAL 
BUREAU OF STANDARDS. July 1, 1957 to 
June 30, 1960. National Bureau of Standards 
Miscellaneous Publication 240 lists all publica- 
tions of the NBS for the dates given. A brief 
abstract of each is included, as is a list of 
papers by Bureau authors which have ap- 
peared in non-Bureau publications. Subject 
and author indexes and general publication 
information are presented. The catalog in- 
cluded lists papers published from 1901 to 
1957. Priced at $2.25, the book is available 
from the Superintendent of Documents, United 
States Government Printing Office, Washington 
25, D.C 


Of Current Interest 


THERMAL EXPANSION OF TECHNICAL 
SOLIDS AT LOW TEMPERATURES. 4A 
Compilation from the Literature. By R. J 
Corruccini and J. J. Gniewek. National Bureau 
of Standards Monograph 29 was intended to 
fll a need among designers of cryogenic equip- 
ment for a compilation of thermal expansion 
data on cryogenic materials. Wherever possi- 
ble, data are presented throughout the range 
from zero to 300 K. However, as the tables are 
derived from published data rather than ex- 
periment, substances usually used as cryogenic 
fluids are omitted. Priced at 20¢, the mono- 
graph is available from the Superintendent of 
Documents, United States Government Print- 
ing Office, Washington 25, D. C 


BIBLIOGRAPHY OF MAGNETIC TAPE 
RECORDING, 1954-1960 Inclusive. A company 
that designs magnetic tape recording equip- 
ment has compiled a bibliography of published 
material in the field. Arranged alphabetically 
by title within each year, with names of au- 
thors, it includes a list of journals which 
publish articles on this subject. Both audio 
and visual recording are covered. Priced at $1, 
the booklet is available from Kinelogic Corp., 
1256 N. Fair Oaks Ave., Pasadena, Calif. 


ELECTRICAL AND ELECTRONIC TEST 
EQUIPMENT DATA HANDBOOKS. A new 
series of volumes for the aid of engineers in 
the selection of electrical-electronic test equip- 
ment comprises 11 books, including all avail- 
able descriptions for 19 categories of test 
equipment. Functional description,  electro- 
mechanical characteristics, reterence source 
data, etc., are given for each product. The 19 
classifications cover military and commercial 
instruments, primarily military. The complete 
set is more than 4,000 pages in length, priced 
at $200, and sold by Frederick Research Cor- 
poration, 2601 University Blvd., West Wheat- 
on, Md. 


THE PHYSICAL THEORY OF TRANSIS. 
TORS. By Dr. Leopoldo B. Valdes. Intended 
for use in graduate study of transistor physics 
and as a_ reference The flow of current 
through semiconductor materials is analyzed, 
and relationships derived between the electri- 
cal characteristics and the physical structure 
of transistors. Other aspects of solid-state 
physics are discussed. Priced at $10.50, the 
884-page book is available from McGraw-Hill 
Book Co., Inc., 330 W. 42 St., New York 36, 
iF 


OTS REPORTS. The following publications 
have been made available to the public by the 
Office of Technical Services. Proceedings of the 
Uranium Carbide Meeting Held at Oak Ridge 
National Laboratory, December 1-2, 1961. The 
162-page report of this meeting, which in- 
cludes a number of charts and photographs, 
covers various subjects in the field, including 
developments here and abroad, Order No. 
TID-7603, $1.75. The Practical Application of 
Space Nuclear Power in the 1960's. ]. 
Wetch and others. The major operational, in- 
stallation, and handling characteristics of three 
small nuclear reactors designed to meet electric 
power requirements in future space vehicles 
are discussed. Order No. TID-6312, 50 pages, 
$1.25. Research on High-Temperature Com 
plex Component Development This 80-page 
report describes a new microminiaturization 
process which extends printed circuitry to in- 
clude capacitors and resistors. Order No. PB 
171 380, $2. Electron Induced Radiation Dam- 
age in Pure Metals. R. M. Walker. This is a 
report on the results of electron bombardment 
of metals at low temperatures. Both produc- 
tion and recovery processes are discussed. 
Order No. PB 171 523, $1.25. A Lunar Power 
Plant. R. H. Armstrong and others. This is a 
description of an ultracompact nuclear power 
plant that could be assembled on earth, trans- 
ported by rocket, and operated on the moon. 
Order No. ANL-6261, $2.50. Research on High- 
Temperature Polymers. ]. B. Rust, et al. This 
124-page book is the report of an investigation 
to develop new high-temperature-resistant in- 
organic polymers, which resulted in the syn- 
thesis of two general categories of metalloxane 
polymers. Order No. PB 171 522, $2.75. Neu- 
tron Cross Sections in Zirconium, April, 1961 
This news letter is devoted entirely to zirco- 
nium cross-section data. Order No. BNL-666 
(T-220-40-1), 50¢. 
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Alloys handle 5 


rugged electronic assignments 





| Packaging a small relay for big 
voltage. Jennings high vacuum transfer 
relays are built for great dielectric 
strength—the type RE6B shown will ac- 
tually withstand 84,000 volts internally, 
with a contact gap of only 0.030 inches. 
For low, stable contact resistance, better 
degassing for contamination-free con- 
tact, Monel* nickel-copper “403” alloy 
was used in exterior and interior hous- 
ing. The “403” alloy closely matches the 
expansion coefficient of Armco magnetic 
iron in the magnet coil circuit so parts 
retain close fit after brazing. It forms the 
inner housing seal to isolate actuating 
coil from the vacuum, and—being non- 
magnetic—does not “short” or distort the 
magnetic path. 





How to make a pressure switch for 
hot spots. Consolidated Controls Cor- 
poration of Bethel, Conn., had to build 
its Type 212C07 High Temperature 
Absolute Pressure Switch for service 
ranging from —65° to 1000°F Its prime 
job is in hot spots near engines in mis- 
siles and rockets. Inconel “X”* age- 
hardenable nickel-chromium alloy was 
selected for the diaphragm, housings 
and switch assembly because of its high 
tensile and yield strength at 1000°F, 
and its resistance to chemical corrosion 
and oxidation. 





“A” Nickel grid damps out convec- 
tion currents. In the new Westinghouse 
projection lamps the screen collector 
grid must be kept free of even small 
amounts of water vapor—otherwise, fila- 
ment and lamps would quickly deterio- 
rate. “A” Nickel was Electronic Grade 
selected to form the grid because it is 
easily outgassed without deformation. 
Since no trace of water vapor remains 
after outgassing, there is no attack on 
the tungsten filament. 
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| Avoiding “sputter” in X-ray tubes. 
Low-carbon, ferrous-alloy electrodes in 
high voltage X-ray tubes meant fast 
corrosion of parts before they were un- 
der vacuum, and sputtering of the metal 
under high voltage outgassing. The 
Machlett Laboratories chose Low Car- 
bon Nickel for electrodes in their EG- 
252 X-ray tube to avoid these problems. 
Moreover, they found it could be easily 
spun into intricate shapes. Low Carbon 
Nickel also permitted safe outgassing at 
temperatures to 800°C. for long tube 
life. 








Case of the 
high-flying 
resistor. 

Secure mount- 
ing reinforcement 
for resistors with 
tolerances of 
0.01% was the job Ultronix, Inc., had to 
tackle for circuits in missiles and com- 
puters. They found the answer with Mo- 
nel nickel-copper alloy tubing produced 
by Superior Tube Co. Its thermal expan- 
sion coefficient is compatible with resist- 
ance wire and plastic which encapsulates 
the resistor. The Monel tubing maintains 
its high resistance to oxidation and corro- 
sion from —60° to 300°F. *In 
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RING EXPOSITION 


AUGUST 


NEW YORK COLISEUM JAN. 29-FEB. 2, 1962 


The First Exposition Of Its Kind Ever Held For The Electrical-Electronic Industry — 
Under one roof, at one time, in one place, engineers from every segment of the electrical- 
electronic industry will have an opportunity to see the entire range of the products and 
services offered by the nation’s leading suppliers of equipment, components, materials and 
methods. 


The Electrical Engineering Exposition is not a one-subject show—rather, its greatest value 
to you is the cross-breeding of ideas—techniques in one phase of the industry can spark your 
imagination for your own applications; new products can lead your thinking into new 
solutions for your own problems. 


This is the exposition based upon research of electrical-electronic engineers throughout the 
nation. Your profession has demanded this show, and your attendance will give you some of 
the best on-the-job days you have ever spent. Plan your visit now... your AIEE Winter 
General Meeting registration will admit you to the exhibit. 


For advance information regarding the Electrical Engineering Exposition, write: 
Reber-Friel Company, Exposition Management, 117 South 17th Street, Philadelphia, Pa. 


Sponsored by THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
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THE KULJIAN CORPORATION 


Engineers ¢ Constructors ¢ Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility ¢ Industrial « Chemical 
1200 NO. BROAD ST.. PHILA. 21. PA. 











MULTI-AMP Division 
MULTI-AMP ELECTRONIC 
CORPORATION 


Designers © Engineers © Builders 

Portable Electric Test Equipment 

Field and Laboratory Instruments; Load Boxes 
For low-voltage testing and calibrating of cir- 
cuit breakers, protective and overload relays, 
reclosures, watthour meters, fuse links. 


467 B Lehigh Ave. Union, N. J. 











CONSULT THIS 
DIRECTORY 
when in need of specialized 
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SVERDRUP & PARCEL AND ASSOCIATES, INC. 
Engineers—Architects 
& F Inning 


ndustrial 


San Francisco 
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SARGENT & LUNDY 
ENGINEERS 
Consultants to the Power Industry 


STUDIES « DESIGN + SUPERVISION 
140 South Dearborn Street, Chicago 3, Il. 











PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural ¢ Civil 
4 D c 
» Nuclear ¢ Architectural 
Mousneo? 


FIRST NATIONAL BANK BUILDING 


Pittsourgh 22, Pennsylvania 








DE LEUW, CATHER & COMPANY 
CONSULTING ENGINEERS 


Public Transit Subways 

Troffic & Parking Railroad Facilities 
Expresswoays Industrial Plants 

Grade Separations Municipal Works 

Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco New York Boston 











JACKSON & MORELAND, INC. 


Jackson & Moreland International, Inc. 
ENGINEERS and CONSULTANTS 
Electrical—Mechanical—Structural 

Design and Supervision of Construction 
oie f <i- 
Utility, Industrial and Atomie Projects 

Surveys—Appraisals—Reports 
Technical Publications 
WASHINGTON 


BOSTON NEW YORK 











Pioneer Service & Engineering Co. 
Consulting & Design 
Engineers 
Public Utilities—Industrials 


Purchasing—Construction Management 


231 So. La Salle St. Chicago 4 





CHAS. T. MAIN, INC. 


CONSULTING ENGINEERS SINCE 1893 


ENGINEERING REPORTS - 
DESIGN - CONSTRUCTION MANAGEMENT 


BOSTON, MASSACHUSETTS + CHARLOTTE, NO. CAROLINA 














MINER AND MINER 
CONSULTING ENGINEERS 
INCORPORATED 


GREELEY, COLORADO 
Littleton, Colorado Phoenix, Arizona 











Black & Veatch 


Consulting Engineers 


Water - Electricty - Sewage - Gas - 
Industry - Reports, Design, Supervi- 
sion of Construction, Investigations, 
Valuation and Rates. 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 
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NATIONAL COIL’S TESTING KNOW-HOW 
HELPS ECONOMIZE ON FIELD COIL RECONDITIONING 


These field coils for a 3500-hp D.C. steel mill motor were 
reconditioned by National on a rush basis—10 days 
from pick-up to delivery. The work included cleaning 
and testing, dipping and baking, and replacement and 
reinsulation where required. 

Despite the rush nature of the job, National applied 
jts usual thorough testing. Considerable savings resulted 
to the customer. The customer had made a-c tests in his 
mill indicating pole face windings were OK but National 
also made d-c polarization index tests showing insula- 
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tion was not satisfactory. After thorough drying, 
varnishing and baking, further tests assured insulation 
was fully restored without replacement. 

In this application, National’s know-how prevented 
future trouble—but avoided the expensive way of 
correcting it. The same know-how can assure you 
of maximum dependability on your coil or rebuilding 
jobs. For information contact National’s Columbus 
plant...HUdson 8-1151...or check the nearest 
National field engineer. 


National Electric Goil 


COLUMBUS 16, OHIO « IN CANADA: ST. JOHNS, QUEBEC 
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Trade Literature... 


High-Speed Magnetic Counter... 


A quick reset counting device, the 
Series 1591 high-speed magnetic coun 
ter for remote indication of equip 
ment operation, is fully described and 
illustrated in a new 4-page bulletin 
Included is a list of typical applica 
tions where this electrically actuated 
counter proves profitable to both 
equipment manufacturers and_ users, 


such as business machines 


vending 
equipment conveyors electric eve 
equipment, meters, and a wide variety 
of machines. Timing of contact co 
ordinates is discussed, and standard 
specifications given both in tabular 
form and by means of engineering 
\ photograph illustrates the 
external appearance of the unit. For a 
free copy write to Veeder-Root Inc., 


70 Sargeant St., Hartford 2, Conn. 


drawings 


“Counter Points”... 


Counter Points is the title of a new 
external house organ now being pub 
lished by the Erie-Pacific, manufac 
turers of digital counting, timing and 
control systems. The new publication 
assists design, production, and labora 
tory engineers working in the control 
segment of industry. It provides in- 
formation on applications using the 
company’s line of counter-timers and 
control instruments. Technical data are 
provided on new instruments as well 
as miscellaneous information of value 
to engineers working in this field. En- 
gineers desiring copies may be placed 
on the company’s mailing list without 
cost by writing to Sales Department, 
Erie-Pacific, Div. of Erie Resistor Corp., 
12932 South Weber Way, Hawthorne, 
Calif 


“Cain Circuit”... 


The first issue of a new technical 
instrumentation quarterly -the Cain 
Circuit—contains technical articles on 
a-c power, radar simulation, and 
particle counting for white room con 
taminant measurement. The a-c power 
article describes the use of a frequency- 
amplitude modulator designed to 
simulate the widely varying power sup 
ply frequencies of an airborne fire 
control computer. The article on radar 
simulation describes a beacon test set. 
The first of a series of three articles 
on the measurement of white room 
contaminants reviews the general prob- 
lems of this field, and describes the 
principles of particle counting and de 
tection used in an optical system. The 
quarterly may be obtained by writing 
to Cain & Company, 2615 West Mag- 
nolia Blvd., Burbank, Calif. 


99 \ 


Variable Transformers .. . 


Although a relative newcomer in 
the variable-transformer field, Ohmite 
Manufacturing Company has received 
Underwriter’s Laboratories approval 
transformers. Ap- 
proved are the Series V7T4 units and 
Series V TS units. Series V T4 units are 
rated 


on two. series of 


3.5-ampere nominal with over- 
voltage feature; 4.75-ampere without 
overvoltage. Series | 78 units are rated 
7.5-ampere nominal with overvoltage; 
10.00 ampere without overvoltage. The 
approval applies to uncased, cased, and 
various ganged these 
models. These transformers also feature 
mounting versatility and are mechani- 
cally and electrically interchangeable 
with other popular brands. For Bul- 
letin /5/ write to Ohmite Manufactur- 
ing Company, 3682 Howard St., 


Skokie, Ill. 


assemblies in 


Automatic Transfer Switches ... 


Mechanically held automatic trans- 
fer switches are now manufactured in 
1,200-, 1,600- and 2,000-ampere sizes by 
the company. These 2- and 3-pole 
switches are catalog-listed to 600 volts 
a-c, 250 volts d-c. These switches are 
open type, minimum width, vertical 
tandem types, particularly suitable for 
control centers. Full relay protection on 
each switch provides for transfer to the 
emergency source when voltage on any 
phase drops to 70°% or less. Retransfer 
to the normal will be made when all 
phase voltages are 90% or more. On 
single-phase or d-c, 3-wire systems, nor- 
mal voltage is supervised across the 
live lines. Request Bulletin 906-105. 
Automatic Switch Co., Florham Park, 
N. ] 


Copper Clad Laminates .. . 

Seven grades or types of Westing- 
house Micarta copper-clad laminates 
for printed circuits can be compared 
in physical and electrical properties in 
a new 8-page brochure B82/5 issued by 


the company. Recommended applica- 
tions are included for each laminate to 
guide selection. Included in five paper- 
base phenolic 


grades are two new 
grades having exceptionally high fire 
resistance and one for applications that 
are electrically critical. Glass-base epoxy 
grades are included for applications 
that are critical in heat resistance and 
electrical properties, for precious-metal 
plating, and for applications such as 
computer cards, which require econ- 
omy along with high-performance 
specifications. Write to Westinghouse 
Electric Corp. Micarta Diwv., Hampton, 
>. &. 


Current Probe Systems... 

A 2-page specification sheet details 
characteristics of two systems for obser 
vation and measurement of current 
waveforms. The P60/6 a-c probe and 
type 13] amplifier constitute a current 
detecting system for use with a wide 
band oscilloscope. The system provides 
accurate displays for observation and 
measurement of current waveforms of 
low amplitude and fast rise time. Cur- 
rent range is 1 ma to 10 amperes. 
Pass-band, with a 30-mc oscilloscope, is 
50 cps to 17 mc. The P6016 a-c probe 
with a passive termination provides for 
observation and measurement of cur- 
rent wavelorms at frequen ies to 20 mc 
(with 30-me oscilloscope) and sensitivity 
of either 2 or 10 ma/mv (of oscillo 
scope sensitivity). For a copy of the 
sheet write to Advertisting Depart. 
Tektronix, Inc., P. O. Box 500, Beaver 
ton, Ore. 


“‘Fansteel Contacts”... 


Latest techniques in the use and 
production of contacts and 
contact assemblies are described in a 
new technical journal being introduced 
by the company. The periodical Fan- 
steel Contacts, will be published bi- 
monthly and will describe electrical 
contacts made of tungsten, precious 
metals, and special alloys. These con- 


electric 


tacts are used in distributor breaker 
and voltage regulator points by the 
automotive industry; in electrical re- 
lays, contactor and switch points for 
military, commercial, and industrial 
controls; and in high-voltage electrical 
switchgear. Case histories are included, 
and plant methods de- 
scribed, including assembly mechanics 
and direct-welding, brazing, and sinter- 
fusion techniques. The publication will 
be mailed regularly upon request to 
Dept., Fansteel Metal- 
lurgical Corporation, N. Chicago, Ill. 


production 


Publications 


Automatic Reset Dial Timer... 


Bulletin N-305B describing the new 
Series 305B automatic reset dial timer 
includes information on construction, 
installation, application, specialized 
functions, electrical data and basic cir- 
cuit arrangements. New 14-point ter- 
minal block is a unique feature with 
cost-saving benefits. Series 305B timers 
are used for time control of industrial 
processes, laboratory and machine au- 
tomation. For 8-page bulletin write to 
Automatic Timing & Controls, Inc., 


King of Prussia, Pa. 
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(Continued from page 22A) 
Voice Recorder... 

Details of the 84-1651 

actuated voice recorder are given in 


signal- 


this illustrated 4-page brochure. The 
magnetic-tape recorder is designed for 
use where a record of all messages 
must be kept continuously, such as in 
police and fire department communi- 
cation systems. In addition to becom 
ing actuated at the sound of a voice, 
the unit.automatically stamps the time 
and date directly onto the tape. Oper 
ating speed is only 54-inch per second 
to conserve tape. ( opies of Bulletin 3.2 
are available from Westrex Recording 
Equipment Department, 6601 Romaine 
St., Hollywood 38, Caltf. 


Diffusion Furnaces... 

\ new 4-page bulletin /08/-A de- 
scribes in detail gaseous and solid dif- 
fusion furnaces as an aid for basic 
research, pilot-plant studies, and the 
production of semiconductors. It il- 
lustrates and describes eight different 
units covering the needs of all three 
fields of interest, and outlines the more 
mechanical aspects of temperature 
uniformity, ruggedness of construction 
and insulation, fast heat-up, ease of 
installation, and many special features 
available in these units. Also included 
in the bulletin are detailed specifica- 
tions of all thirty-two available units. 
For a free copy, write the Semicon- 
ductor Div., Lindberg Engineering Co., 
2450 W. Hubbard St., Chicago 12, Ill. 


Lens Catalog... 

The entire line of Wollensak PRO- 
35 and PRO-70 Raptar Lenses for use 
on Vidicon TV surveillance cameras, 
data-recording cameras, radar error 
measurement cameras, and TV theatri- 
cal and documentary cameras are de- 
scribed in this catalog. It covers de- 
scription, lens diagrams, and 
specifications for 18 PRO-35 lenses in 
focal lengths from 1 inch to 30 inches, 
and 10 PRO-70 lenses in focal lengths 
from 214 to 30 inches. In addition there 
is complete data on TV Raptar lenses 
for Image Orthicon cameras in focal 
lengths from 2 to 30 inches and Wol- 
lensak Mirrotel lenses in 20-, 40-, 80- 
Available 


Company, 


and 200-inch focal lengths. 
from JWollensak Optical 


Rochester 21, N. Y. 


Glass-Epoxy Laminates ... 
Fireban 600, a flame-retardant glass- 
base, epoxy-resin laminated plastic, and 
Fireban 600 E, 
are described respectively in the com- 
pany’s Bulletins 51.5.20 and 51.5.21. In 
addition to self-extinguishing proper- 
ties, the characteristics listed for Fire- 


the copper-clad version, 
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ban 600 
strength, high 


include high mechanical 
interlaminat bond 
strength, excellent electrical properties 
under high-humidity conditions, good 
chemical resistance and very low mois- 
ture absorption. Fireban 600 is sup- 
plied in sheets approximately 37 by 
19 inches. Minimum or maximum phys- 
ical and electrical property values are 
given for sheet stock in thicknesses of 
4g-, I4-, and %-inch. Copies of the 
bulletins are available free on request 
by writing to Taylor Fibre Co., Nov 


ristown, Pa. 


FM Stereo Components .. 

An experimental kit of filters for 
FM stereo multiplex radio receivers is 
described in technical bulletin 6/6/. 
These filters are designed in the stand- 
ard K-Tran configuration, measuring 


4, inch square by 174. inches. The de- 


signs were made possible by the intro- 
duction of special high-Q ferrite mate 
rial developed by the company for use 
with the patented K-Tran threaded cup 
core assembly. Built-in capacitors are 
included in several of the units. Write 
to Automatic Manufacturing Dw., 
pence Instrument Corp., 65 Gouver- 


neur Newark, N. J. 


Pressure Transducers... 

Norwood bonded strain gage pres- 
sure transducers for precision measure- 
ment of static and dynamic pressures 
up to 60,000-psi, are described and il- 
lustrated in this technical bulletin 278, 
which describes briefly the advanced 
design principle upon which these de- 
vices are based, and explains how air- 
cooled and water-cooled models op- 
erate. Supplementary data presented 
includes a typical performance speci- 
fications table; a data sheet selection 
chart covering 14 basic models, with 
maximum pressure limits for each, 
variety of strain gage bridge designs, 
and of threads, available: a table of 
cable and connector assemblies; and a 
list of mating connectors. Write to the 
{merican-Standard Controls Div., 5900 


Trumbull Ave., Detroit 8, Mich. 


120-Mc Aircraft AM Transmitter... 

This report describes a transistor- 
ized 120-mc aircraft AM _ transmitter 
Motorola 2N1692 and 
2N700 amplifier mesa transistors. ‘The 
“Special Report Number 
34,”" discusses power specifications in 
\M transmitters, alignment of AM 
transmitters, as well as circuit descrip 


utilizing the 


paper, titled 


tion and performance of a 120-mc AM 
transmitter. Copies of the report may 
be obtained by writing to the Techni- 
cal Information Center, Motorola 
Semiconductor Products Inc., 5005 E. 
McDowell Rd., 


(Continued on page 24A) 


Phoenix 8, Ariz. 


specify proven quality 


MYERS 


SCRU-TITE HUBS 
ice] a at =4[e Mmerelale (els 


FIT STANDARD KO’S! 


CAPTIVE 

O-RING SEAL! 

only captive ‘‘O”’ rings 
assure water and dust- tight 
installations! 

NO WELDING! 

serrated nut and hub bite 
both surfaces; positive, 
vibration-proof ground! 

U.L. APPROVED 

for service entrance conduit! 
ALL SIZES from 14” to 6” 
Order from your 

Myers Electrical Distributor 
For further information write 


MYERS ELECTRIC PRODUCTS, INC. 


3019 S. Vail Ave., Los Angeles 22, Calif. 
RAymond 3-0031 








CURRENT TRANSFORMERS 


e Current Metering 
e Operation of Relays 
and Control Circuits 


" Re sganett & 
Available in turns ratios of 10/5 to 5000/5 
at burdens of 2.5 to 30vaand up. Insul- 
ated to 4000 v. Wide range of inside diam- 
eters. Write for new DONUT Instrument 
Transformer Bulletin 3-1.2. 

a ” * 


NEW..Instrument Manual 
VIBROTEST Megohmmeters 
measure to FIVE million megohms 


HYPOT Test Sets 
insulation testing to 250 kv 


ELECTRO-GROUND Ohmmeters 
measure electrical equiment 
grounds and soil resistance 

Write for 

New complete 

Instrument 


Manual M-70 
3-35.1 


Ass SOc VATED Rese XRcu. 
noorporatotl 


“Hlectrce uments Since 1996 


3754 W. Belmont Avenue « Chicago 18, Illinois 
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CLASSIFIED ADVERTISING 


advertisements set solid—no 
display—minimum 5 lines: $3.00 per line. No 
agency commission or cash discount allowed 
Situation Wanted classified advertising for AIEE 
members: $2.00 per line, minimum 5 lines. Ad- 
dress orders to: Classified Section, ELECTRICAL 
ENGINEERING, 6th Floor, 33 West 39th Street, 
New York 18, N 


Regular classified 


When answering an advertisement, send dil re- 
plies to box number specified, c/o ELECTRICAL 
ENGINEERING, 6th Floor, 33 West 39th Street 
New York 18, N. Y uniess other address is 
given 








POSITIONS OPEN 


Ph.D Solid 
and engineering analysis 


PROFESSORS ll levels required 
electre 

with research, competitive 
large as 
climate. Chair 
Department, Uni 


Albuquerg uc New 


luate program as 
Mile-high, dry 
Engineering 
' ‘ Mexico 
Mexico 


Assistants for teach 


INSTRUCTORS, Associates 
I work 


ing a 


ing for M.S. and D.S¢ 


position while 
Large graduate program 
' Chairman, Electrical 

Department University of New 
yuguerque, New Mexico 


a esearch part-time 


wsures \ et ot otter ngs 
Engineering 


Mexico, All 


RESEARCH ENGINEER for 
work on basic appr 


tors. Background 


applied research 
vaches to small electric mo 
required in Electromagnetics 
Salary $7,000 to $9,000. Send resume to Person 
nel Manager, Black and Decker Mfg. Co., Tow 
son 4, Maryland 


ELECTRICAI 
10 to 15 vear 


ENGINEERS—with degree and 
in design and super 
utility engineering re 
near east. Salary open 
transportation furnished with 
All replys held confi 
resume of qualifications 
rsonal information to: Miner and Miner 
tional, Inc., P. O. Box 748, Greeley 


$ experience 
vision of all phases of 
quired tor position in 
Housing and 
other ( 


ompany benefits 


Send complete 


DEPARTMENT 
man f I 
tor energetic and progressive 
build 
anced program of 
research, and extension. Box 145 


HEAD 


department 


Head professor for 12 
Excellent opportunity 
Ph.D. with experi 

administer, and 
teaching 


ence and potential to 


participate in i bal 


ELECTRICAI 


utility has 


ENGINEER Central Illinois 

opening in substation design, trans 
mission design and communications for engineer 
with a degree. Previous experience in these fields 
desirable. Salary up to $9,000. Send 
education and experience to Box 146 


resume ol 


CONTRACT WORK WANTED: Plastics 
Molder desires contract work. Good op 
portunity if you can use our facilities. Good 
Modern Plant Located vicinity New York 
City. Write Box No. 148 


Com 


pression 


labor 


SALES ENGINEERS 


Eastern locations 


other 
Engi 


Philadelphia and 
Positions available for 
Motor Control. Salary 
compensation Replies treated 
confidentially. Submit resume to: D. J. Cassidy 
THE CLARK CONTROLLER COMPANY, 1146 
East 152nd Street, Cleveland 10, Ohio. 


neers to sell Industrial 


ptus incentive 


UTILITY ELECTRICAL ENGINEER—for ad 
ministrative headquarters of nationwide utility 
must have E. } preferably with an add 

tional idvanced engineering degree 

A minimum of 8 years of engineering, operating 
and administrative experience is required. Ag 
30-45. Salary open. Send resume of background 
ind qualifications to: B. D. Browne, Citizens 
Utilities Company, Ridgeway Center, Stamford 
Connecticut 


degree 


business or 


24A 


ELECTRICAL ENGINEER. Recent graduate to 
ten years experience. Research and development 
work in electrical appliances—vacuum cleaners, 
floor polishers, washing machines, irons, etc 
Growth company with factories around the 
world. Position open in headquarter’s Engineer- 
ing Division in Northern Ohio. Excellent oppor- 
tunity for solid engineer with management po- 
tential. Send resume to: S. G. Shirk, The Hoover 
Company, North Canton 20, Ohio 


ELECTRICAL ENGINEER-TRAINEE. Wanted 
by leading non-ferrous metal producer for work 
in Western Montana. Send resume to V. J. Kyl- 
lingstad, Personnel Dept., Employment Division, 
Ihe Anaconda Co., Butte, Mont 


POSITIONS WANTED 


MOTOR ENGINEER—Age 40. Substantial small 
motor development, design, administrative, and 
auxiliary engineering operation supervisory ex 
perience with one large manufacturer. Ready for 
move into product engineering supervision. Loca 
tion immaterial. Current salary $15,500. Box 147 





NOTE 


Be sure to address all Personnel Serv- 


ice box numbers to Box __.__ 
ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 





8 West 40th Street 


New York, N. Y. 








. 


Symposium on 
Research and 
Education 


Special Publication $-82 com- 
prises of four papers that were 
presented at the AIEE Winter 
General Meeting, New York, 
N. Y., February 2, 1956, and is 
sponsored by the AIEE Commit- 
tee on Research and Education. 
The papers deal mainly with the 
problems of the utilities and 
the industry in general in at- 
tracting young engineers into 
the field. 

The price is $1.60 ($0.80 to 
AIEE members). Available from: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 








\ / 
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Safety Tach... 

A new bulletin Dayton 
tach, the completely portable 
self-contained photoelectric tachometer 
for fast, accurate speed measurement of 


describes 
safety 


both rotating and reciprocating ma- 
chinery. Entirely self-contained, it re- 
quires no external power source and 
no mechanical or electrical contact 
with the machinery whose speed is 
being checked. Unlike a stroboscopic 
tachometer the instrument will meas- 
ure the speed of both constant and 
changing speed machinery. The bul- 
letin includes specifications on the 
three standard safety tach models cov- 
ering speed ranges from less than 100 
to 24,000 rpm. For a free copy, write 
to Simonds Worden White Co., 1101 
Negley Place, Dayton 7, Ohio. 


Distortion Analyzer Filter .. . 


The new Ortho distortion analyzer 
filter, for the measurement of the total 
harmonic content of an a-c signal, is 
described in the company’s technical 
data page. Designated “Series DA,” it 
was designed to act as a passive device, 
permitting the measurement of total 
rms harmonic distortion of a specific 
fundamental frequency. The measure- 
ment can be effected by any standard 
high-impedance vacuum-tube voltmeter 
with a flat frequency response to the 
tenth harmonic of the fundamental 
measured. The data include a curve 
that plots the frequency response; an- 
other shows the relationship between 
the decibel level of distortion compo- 
nents and the per cent of distortion. A 
table of specifications is also included. 
Copies of this literature will be sup- 
plied by Ortho Filter Corporation, 
Subsidiary of Ortho Industries Inc., 7 
Paterson St., Paterson 1, N. J. 


Glass-Bonded Mica... 


Literature giving new, detailed in- 
formation on Mykroy  glass-bonded 
mica as a_ high-frequency insulator 
presents data assembled in extensive 
tests on Mykroy 750 and Mykroy 
1100, which conform to MIL-I-10A- 
L443 and MIL-I-10A-L442 respectively. 
The tests established the two grades 
as excellent low-loss insulators at high 
frequencies. High-frequency capaci- 
tance coupling devices made of copper 
and gold-plated Mykroy 1100 are now 
in production at EMI. In addition, the 
company will use both Mykroy 1169 
and Mykroy 750 for production of 
high-frequency mechanisms, 
commutators, insulation, 
and feed-through and stand-off insula- 
tion. Data on Mykroy glass-bonded 
mica is available from Electronic Me- 
chanics, Inc., 101 Clifton Blud., Clifton, 
Nid. 


switch 
microwave 
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New York 


cieties of Civil, Chemical, Electrical, 
chanical and Mining, Metallurgical 
Petroleum Engineers, is available 
engineers, 
is run on a nonprofit basis. 

If you are interested in any of 
listings, and are not registered, 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


Chicago San Francisco 


8 West 40th St. 29 East Madison St 


These items are listings of the Engineering 
Societies Personnel Service, Inc. This Serv- 
ice, which cooperates with the notional so- 
Me- receipt of your application a copy of our 
and placement fee agreement, which you agree 
to all to 
members or non-members, and mailed to you by our office. In sending ap- 
these 
you may 
apply by letter or resume ond mail to the 
office nearest your place of residence, with 


A weekly bulletin of engineering positions open is available at a subscription 
rate of $4.50 per quarter or $14 per annum, payable in advance. 


(Agency) 


the understanding that should you secure 
© position as a result of these listings you 
will pay the regular placement fee. Upon 


sign and return immediately, will be 
plications be sure to list the key and job 
number 

When making application for a position 
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MEN AVAILABLE 


New York Office 


INSTRUCTOR OR LECTURER 
B.E.E., M.S.E.E., M.S.N.E. (Nuclear. Nearly five 
years’ in utility field. About three and a half 
years’ (half time) as teaching or research as 
sistant at University of Florida and University 
of California. Salary, $7200-$8400. Location, any- 
where in U.S.A. or Canada. E-257. 


PFEACHING, 


ENGINEER, Indian, 57, edu- 
cated in England. Retired executive engineer 
from Government of W. Bengal. Experienced in 
Central Electrical Board Great Britain up to 132 
KV Transmission, distribution and generation. 
Served in international design of H.T. and L.1 

O.H. and U.G. lines, transformers and sub- 
stations. Open to engagement under U.S.A. Con 
cerns or Consulting Engineering firms either in 
U.S.A. or in any other suitable countries of 
choice. Knowledge of German and _ working 
knowledge of French. Presently located in India. 
E-258. 


CONSULTING 


Chicago Office 


ENGINEER OR PLANT MANAGE- 
B.S.E.E., 31. Eight years’ of diversified 
(plant electrical engineer, electrical 
and instrument maintenance supervisors and 
power operations supervisors) to obtain solid 
foundation for management of/or engineering 
for any process depending upon electrical energy 
for motivations and instruments for control, 
Salary, $11,000. U.S.A. E-2221-Chicago 


PLANT 
MENT, 
ex perience 


ELECTRICAL ENGINEER, B.S.E.E., 30. Two 
years’ with a private utility including system co 
ordination, street light installation, unit substa 
tion design, maintaining system voltage levels 
and estimates for distribution installation. In- 
terested in position leading to increased en- 
gineering and management responsibilities. Sal- 
ary, $6000. Southwest. E-2222-Chicago. 


San Francisco Office 


MECHAN- 
Prefer 
$000 


SALES ENGINEER-ELECTRICAL, 
ICAL, age 27, electrical background. 
San Francisco Bay Area. Home: California 
up. Over two years’ sales experience with good 
sales record to industrials, contractors, engi- 
neers and electrical distributors, selling electrical 
wire, cable, cranes and hoisting machinery, ma- 
terials, handling equipment. Se-128. 


PRODUCTION PLANNING, INDUSTRIAL- 
ELECTRONICS, age 29, industrial management 
background. Prefer San Francisco Bay Area. 


Avucust 1961 


Home: California. $500 jroad experience in 
production scheduling, methods improvement 
studies, all phases of production control and 
between administration and engineer in 


Se-276 


liaison 
computors and related 


SALES MANAGER-ELECTRONICS, age 32, EE, 
Bus. Admin. Prefer any location, Home: Michi- 
gan. Five years’ sales experience including prod 
uct planning, market research, advertising, mat 
ket administration, market competition 
analysis, budget analysis in generators, diesel en- 
electronics. Se-416. 


studies 


gines, jet engines 


RESEARCH, 
ELECTRONICS, age 25, EE, 
San Francisco Area. Home 
Recent graduate. Se-248 


DEVELOPMENT, DESIGN- 
MS Math. Prefer 


California. $525. 


ELECTRICAL ENGINEER — HEAVY ELEC- 
FRICAL CONSTRUCTION, age 43, EE, AIEE. 
Prefer any location. Home: Washington.$1400 
Experienced in organizing office, 
dures and standards, scheduling and detailing 
construction drawings, equipment and material 
specifications, supervising construction including 
high voltage transmission lines, testing appa- 
ratus and controls and starting up 7 


setting proce- 


Se-507 


ELECTRICAL ENGINEER, age 24, MS EE 
Prefer San Francisco Bay Area. Home: Califor 
nia. $500-600. Recent graduate with work beyond 


Masters Degree in electrical engineering. Se-522 


TECHNICIAN-ELECTRONICS, age 22, electri- 
cal background. Prefer San Francisco Bay Area 
Home: California. $450. Recent graduate in 
the field of electrical theory and machinery also 
included study in industrial electronics. One year 
practical experience with electrical equipment. 
Se-225 


DESIGNER-ELECTRICAI 
ELECTRONICS, age 32, electrical background 
Prefer West, South United States. Home: lowa 
$6500. Over three years’ experience design, layout 
of structural and electrical details all types 
switchboards and control and power circuits for 
electrical generating plants. Familiar with re- 
lays, control, switches, meters, instruments, aux- 
iliary electrical steam boiler and 
turbines Installation, maintenance, testing of 
protective alarms. Se-660. 


GENERATING, 


controls of 


POSITIONS AVAILABLE 


New York Office 


PRODUCT SUPERVISOR, graduate electrical, 
with experience in application of paper, rubber 
and plastic insulated electrical cable, to super- 
vise product function. New activity in the cop- 
per cable field. South. W556. 


CHAIRMAN, Department of Electrical Engineer- 
ing, Ph.D. or Sc.D., with at least three years’ 
teaching electrical engineering at approved 
school of engineering; at least three years’ indus- 
trial experience with attainment of responsible 
charge of significant work; demonstrated ability 
to perform research and stimulate the desire for 
research by others. $13,000 for 11 months, to 
start, plus 10%. South. W494. 


ELECTRICAL ENGINEER, graduate, prefer- 
ably with power option, with electric power plant 
background; a minimum of 10 years’ experience 
in power plant engineering design or operation 
Experience should cover the generation, trans- 
distribution of large amounts of 
Apply by letter including sal- 
Massachusetts. W493. 


mission or 
electrical energy. 
ary requlreme nts 


ENGINEERING, graduate 


to be responsible for all 


DIRECTOR OF 
mechanical or electrical 
product development and design of small elec- 
tro-mechanical devices, especially small electrical 
switches. $18-$25,000 a year. Employer pays fee. 
New York Metropolitan area. W489. 


ENGINEERS. (a) Servo Engineer, Electro-Hy- 
draulic, Electro-pneumatic, B.S.M.E. or E.E., 
with graduate work desired; two to five vears 
experience in static and dynamic development 
ncluding analysis of servo systems. Background 
most desirable would include systems which 
utilize electro hydraulic servo-valves, pistons, 
motors, pumps, servo amplifiers and transducers 
Area of special interest encompasses all types of 
servo control systems used in missiles, military 
aircraft and ground support equipment. $9 
$12,000 a year plus profit sharing. (b) Prototype 
Engineer, B.S.M.E. or E.E., with a minimum of 
experience working with servo 
mechanisms. Familiarity with electronic instru 
mentation and military specifications essential. 
$9-$11,000 a year plus profit sharing. Apply by 
letter including present and expected salary 
Company pays fees Upstate New York. W479. 


five vears 


PRODUCT AND MARKET PLANNING EN 
GINEER, B.S.M.E., E.E A.E., with six to ten 
years’ experience specializing in controls, missile 
or aircraft stability, aerodynamics, electronics, 
etc. in the area of project development Previous 
marketing background not essential. $9-$12,500 
a vear plus profit sharing Apply by letter in- 
cluding present and expected salary. Company 
pays fees. Upstate New York w47s8. 


ENGINEERS. (a) Design Engineer, 
graduate electrical, for design in product en- 
gineering of rolled paper, milar and tefion ca 
pacitors, isamica and _ bentonite clay film ca 
pacitors. About $10,000 a year depending upon 
experience. (b) Network and Capacitor Engineer, 
eraduate electrical, for design and development 
in product engineering of large capacitors and 
pulse forming networks for plasma research and 

About $10,000 a 
Pennsylvania. 


Capacitor 


high power radar applications 
vear depending upon experience 
W477. 


DESIGNER, electrical or mechanical graduate, 
with at least five years’ design, development and 
industrial electronics 


application experience in 
$9-$10,000 a year. Pas- 


and control mechanisms 
saic County, N.J. W475. 


graduate electrical, P.E. 
license required with eight to ten years’ ex- 
perience for institutional or commercial build- 
ings, i.e. schools, hospitals, government build- 
ings on inside lighting, power distribution. Must 
have ability to assume a supervisory position. 
$12,000 a year plus. New York City. W463. 


SENIOR DESIGNER, 


ENGINEERS, for electronics development lab. 
(a) Junior Electronics Engineer, with one to two 
experience in solid state circuit design 
(b) Senior Electronics Engineer with five to ten 
years’ experience in the design of microwave 
power transmitters for industrial processes to do 
consulting work on microwave measurements and 
instrumentation. (c) R & D Section Manager 
Electrical Engineer, with over ten years’ experi- 
ence in servo-mechanisms, feedback systems, 
analog computers and digital servos, for work 


vears’ 





(Continued trom page 25A) 


ENGINEERING SOCIETIES PERSONNEL SERVICE INC. 


on automated 


W455 


systems. Company pays fees. East 


FIELD 


training 


ENGINEER electrical engineering 
with up to five years experience; 
rotary components; 
motor gear heads, motor 

handle customer 


some experience with servo 


notors, generators 
liaison with 
customer inh 
Some 


tachometers. W 
sales department 
orders and deliveries 
$6760-S7800 a 


W452. 


engineering and 
qGulric quotations 
travel may be required in future 


year. New Jersey Metropolitan area 


ELECTRICAI 


Communicat ! and 


ENGINEERS. (a) Director of 
Navigation electrical 
raduate with at least 15 years’ experience cov 
ind development of UHF and VHI 
b) Staff Engineer, electrical gradu 
development of com 
munication surveillance and tracking equipment 
(« Senior Development Engineer electrical 
years’ electronic cir 
Salaries: (a) $20-$25,000 
$10-$12.000 


W450 


ering design 
equipment 


ite, with at least ten years 


rraduate, with at least five 
inalysis experience 
$12-$15,.000 a vear (c 


v York 


suburban area 


rRICAL SUPERINTENDENT, graduate 
experience for 
power plants, city utili 
electrical systems of 
plants. Knowledge of 
$8-$10,000 a year to start: one 
transportation to 
F 9606 


ul, with at least five vears 
ment involving 

vi system anda 
i constructed 
Spanish helpful 
montl ‘ itior with free 


al America 


mics Engineer 


DESIGNER, Elect B.S.E.E. Du- 
ties: Circuit and wiring design on tape record 
$10,000 


ers r manufacturing Employer will 


otiate placement Chicago, C8699 


HEAD OF 
Ph.D 


DEPARTMENT, Electrical Engineer 
potential to build 
balanced 
research and extension 
Department of 12 men. About 
8713 


Experience and 
l irticipate in a 


Electronic 
iduate E.E. or 


Circuit Design 


ENGINEERS 
SOI Physics. Minimum 


Supers 
three vear circuit de 
minimum ot supervisory experience as 


ngineer. Will supervise group of 10 to 


experience in electronic 


mechanical designers and 

luct engineering of DC power 
“ transient response and ex 
above one 
ndustrial 
experience in this 
necessary Employer 
will p r $9-$12.000 40 


tremely insient response t.¢ 


mera -cve 


4 converters and 
nstrumentat I revious 
field ( a mut not 
| miles 
N.W. of Transistor Circuit Design 
Engineer ra E. or 


mum of | ye 


Physics, and mini 
in design of transistor 

work on D¢ 

power supplies both lew transient response 
in extremely h transient response 1 above 


rience 


circuitry Wil lo development 


converters and indus 
Employer will pay fee. $8- 
N.W. of Chicago. W8714 


mega -cvcle inverters 
instruments 


11,000. 30 miles 


ENGINEER, M.E. or E.E., 35 to 50. 
success in mechanical 
Duties: Charge of all 
maintenance in 23 buildings com 
00,000 Responsible fot 
and 65 workers 

equipment including 60 elevators, 

plumbing and electrical systems and 
machinery for catalog wrapping, 
transporting. Respon- 


PLANI 
Past 

maintenance supe 
} 


work must indicate 
rvision 
mechanical 
prising square teet 
three subordinate 
Mechanical 


conveyors 


supervisors 


miscellaneous 


addressing, printing and 


sibilities include programming and scheduling 
work assignments, prepare budgets, development 
controls over costs, use of manpower, liaison 
with operating departments and contracting as 
necessary for outside work or services. Emphasis 
will be placed on applicant's administration and 
supervisory ability. For a mail order company. 
Employer will pay fee. Salary, to $10,500 de- 
pending on experience. Chicago. C8721. 


SALES-ELECTRONICS, ELECTRO-MECHANI 
CAL, $8000-$9000 plus car and expenses, in San 
Francisco Peninsula headquarters, graduate, age 
young. Three to four years’ working experience 
preferably related to components or instrumenta 
tion used by OEM for commercial or military 
(missiles, weapons, satellite). Selection will be 
from juniors with demonstrated 
ability or definite capability indications through 
interviews, references and test battery. For large 
manufacturer's representative (Northern Cali- 
fornia district office) covering Western United 
States. On the job training with experienced 
men, $)-6205 


made sales 


SENIOR WRITER, WRITER-TECHNICAL, in 
Southern California. (a) Senior $9-14,000, EE, 
Physics. Five years’ writing experience in elec 
tronics preferably with technical reporting and 
handbook experience. Prefer some engineering 
design experience and supervisory background 
(b) Writer $7-11,000, EE. Two years’ experience 
technical writer, editor in electronics or s pro- 
fessional engineer. Must have experience in writ 
ing effective and technical piesenta- 
tions. $j-6227 


aa/ 


coherent 


DI 
PL 
EEF 


VELOPMENT, DESIGN-HIGH VOLTAGE 
LSE, to $17,000, in San Francisco Peninsula, 
age open. Must be well qualified in funda- 
mentals and by recent high level experience to 
deal with assignments for development and cus 
tom projects, heavy in electronic components and 
accurate in layout. For a manufacturer specializ- 
ing in development, design and application of 
super high voltage pulse transformers and re 
lated components related overall system specifica- 
tions. $}-6204 


SALES MANAGER-ELECTRICAI CON- 
PRACTING, $15,000, in San Francisco Bay 
Area, electrical background, age 35-45. Solid 
experience in dealing with top management 
concerning the use of licensed contractors serv 
ices, also able to plan and direct the work of 
salesman in $10,000 up bracket. Should be in- 
about electrical contractors industrial, 
commercial, public construction functions and 
have knowledge of heavy, medium and small 
electrical systems, light, power, controls, in- 
strumentation A new position in an expan 
sion program for a well established contrac- 
tor. $j-6197 


formed 


rESTING-ELECTRO-MECHANICAL, $750 
1,000, in San Francisco Area, EE, Physist, o1 
Statician, age open. Prefer advanced 
Execute test, plan analysis, edit technical re- 
ports on machine devices in develop 
ment stages. For a manufacturer of com putors 
$j-6195 


degree 


Systems 


QUALITY CONTROL-ELECTRO MECHANI 
CAL, $550-750, in San Francisco Area, EE or 
equivalent, age young. Two to five years’ ex 
perience. Able to establish quality “assurance 
programs design control equipment, gather 
data, systems analysis. Evaluate reliability stud 
ies and test procedures for effective quality as 
surance programs. For a manufacturer of com- 
puters $;-6196 


SALES, SYSTEMS, ANALYSIST, PROGRAM- 


MERS-COMPUTORS, in San Francisco, degree, 
age young. Iwo years prior large scale, general 
purpose digital computor experience preferred 
Will be on sales and marketing team. For a 
manufacture Employer pays relocation and 
placement fees. Sj-6185 


ASSOCIATE-UTILITIES, $710, in San Fran- 
cisco, California registration required, age to 
70. Four years’ experience with utilities (phone, 
telegraph, water, electric, gas). Knowledge of 
operation of public utilities. Prepare standards, 
costs, rate of service, analysis, regulations, tes- 
tify in court. Temporary three to four months, 
possibly permanent. 5j-6109 


DESIGN, PLANT ENGINEER-ELECTRICAL 
(CHEMICALS), Salary open, in Southern Cali- 
fornia, EE, age young. Experience not required 
but useful, interest in power generation, electri- 
cal distribution and maintenance of primary 
and secondary electrical systems, some electronic 
controls and speech systems. For a large chemi- 
cal plant. United States Citizenship. $)-6247. 


TEST ENGINEER-ELECTRICAL CIRCUITS, 
$700 up, in Yuba County, electrical background, 
age open. Minimum five years instrument check 
out missile base ground facilities installation or 
equivalent. Background in electrical power, con- 
trol, light, wiring diagrams. Conduit field tests 
on power control and alarm systems. United 
States Citizenship, security clearance. For an 
electrical contractor. $j-6250 


DESIGN, DEVELOP, RESEARCH, WRITER- 
ELECTRONICS, $500-1650. Numerous openings 
requiring BSEE, MSEE, or PhD and two to ten 
years’ experience. Deal with acoustics, sonar, 
communications, microwave systems for radar 
and allied, magnetron amplifiers, oscillators. IF 
AGC circuitry, printed circuit layout 
test points, specifications, drafting. For 
$j-5989 


Strips 
package 
a manufacturer 


AND DEVELOPMENT-ELEC- 
$14,000, in New York, BSEE, 
Three to five years’ experi- 

wave tubes and high power 
tubes, high power radar, radio or TV. Trans- 
mitters, consoles or power supplies, video and 
plus circuit design for modulators. For a manu- 
facturer, $j-5984 


RESEARCH 

FRONICS, To 
MSEE, or physics 
ence in traveling 


PRODUCT ENGINEER-ELECTRONICS, $17,- 
25,000, in New York, MSEE or PhD EE or 
physics preferred. Twelve years’ experience in 
design and production of high power tubes, 
crossed field tube development and production. 
For a manufacturer. Sj-5985 


FIELD ENGINEERS, PRAINING-ELEC- 
FRONIC, $10,000, EE or equivalent. Experi- 
ence in radar and or computers for installation 
and testing and instruction. Employer pays 
placement fee. For a manufacteurer. $j-5982. 


PUBLICATION, SALES-ELECTRONICS, §$12,- 
500 to 15,000, in New York, BSEE or physics 
or equivalent. Minimum of three years’ experi- 
ence in commercial and military microwave 
tubes. For a manufacturer. $j-5983 


TO ASSIST- 
RELAT- 


MANAGEMENT LEVEL DOWN 
ANT ENGINEERS-ELECTRONICS, 
ED, $8,-22,000, in New York, BS to PhD in 
electrical engineering and physics required. 
Many jobs available in fields of radar, micro 
wave, electronic tubes, computers (digital and 
analogue), infra-red, and optics, inertial guid- 
ance, $j-6215. 


ELECTRICAL ENGINEERING 





Industrial Notes... 


Carrier Corp. 
Syracuse, N. Y... 


Installation of one of the world’s 
largest heat pump systems, which will 
use heat generated by people, lights, 
and business machines to warm office 
areas, was begun recently in_ the 
Allen-Bradley Company's new $15 mil 
lion headquarters and research center 
in Milwaukee, Wis. The record heat 


pump system consists of three large- 


capacity electrically powered retriger- 
ating machines each weighing about 20 
tons. Built by Carrier Air Condition- 
ing Company, the machines will be 
chilled 


water for cooling the 8-story structure, 


used in summer to provide 


and in winter, the same machines will 


remove excess heat from _ interior 
spaces so it can be used to warm areas 
next to outside walls. No boilers or 
other devices are re- 


quired. 


fuel‘burning 


Datex Corp. 
Monrovia, Calif... 


A digital recording and control sys- 
tem that will speed X-ray diffracto- 
meter operations in basic research on 
structure of matter is being designed 
by the Datex Corporation. The equip- 
ment will be divided functionally 
into a position control system and 
a data recording system. The con- 
trol part will extract data from 
punched paper tape and, utilizing this 
data, control the position of a crystal 
with respect to a radiation source and 
control the position of a counter read 
head which measures the radiation dif- 
fracted by the crystal. The data record- 
ing portion of the system will record 
the positions of the crystal and counter 
read head as well as radiation counts 
accumulated by the counter. The posi- 
tion data will be automatically ex- 
tracted from the input tape, and posi- 
tion and recording commands will be 
automatically generated. 


Aucust 1961 


Royal McBee Corp. 
Port Chester, N. YY... 


A significant new technique in elec- 
tronic computer marketing is about to 
be launched in an aggressive campaign 
by Royal McBee Corporation who is 
taking the otherwise stationary elec- 
tronic computer on the road. The com- 
pany has constructed four giant “Com- 


puterama” trailers that house elec- 
tronic computer equipment in an at- 
setting, The tractor- 


tractive office 


pulled, 50-foot-long  (¢ omputeramas 
will travel some 100,000 miles this year 
to carry demonstrations of the Royal 
Precision 


computers to customers 


throughout the U.S. 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. . 


\ 370-mva, 138-kv main generator 
transformer for Unit 3 at the North 
Lake Steam Electric Station of Dallas 
Power & Light Company will be sup- 

\llis-Chalmers. When Unit 
2 


3 is placed in service, it will be the 


plied by 


largest generating unit on the utility's 
system west of the Mississippi River. 
The company will also furnish six 
138-kv, 10,000-mva oil circuit breakers 
and other auxiliaries for this station 
extension. 


Eastman Kodak 
Rochester, N.Y... 


The new, modern 7-story physics 
research building of the Eastman 
Kodak Company in Rochester, N.Y., 
contains over 200,000 square feet of 
floor space and accommodates a staff 
of 400 members. There are over 200 
special rooms where research will be 


carried on in such fields as theory of 
the photographic process, image struc 
ture, optical sensitometry, 
radiography, sound recording, electro- 
statics, and solid-state physics. 


systems, 


Industrial Notes 


Sperry Gyroscope Co. 
Great Neck, N.Y... 


Hour-to-hour combat readiness of 
the Strategic Air Command's B-58 Hus- 
tler supersonic jet bombers soon will 
be greatly improved by an advanced 
checkout system now completing final 
\ir Force evaluation. Aerospace Ground 
Equipment (AGE) will allegedly pro- 
vide mission-to-mission assurance of 
the pinpoint accyracy and reliability 


of the B-58’s precise bombing-naviga- 
tion system. Sperry Gyroscope Co. de- 
signed and produced the ground sup- 
port equipment which can make one 
automatic measurement every t sec- 
onds, and a complete bombing-naviga- 
tion checkout in only a few hours. The 
support equipment’s miles of punched 
tape will direct a primary trial of the 
system. As many as 3,600 “‘go-no-go” 
visual presentations flash the alert on 


any malfunction. 


Jerrold Electronics Corp. 
Philadelphia, Pa... 


Jerrold Electronics Corporation 
announces its entry into the micro- 
wave equipment field. The company’s 
new equipment, available in the 6-km« 
band, will be able to handle 600-line 
wide-band video for closed circuit or 
community antenna systems, as_ well 
as extremely high rates for computer 
“talk” for data systems. Features in- 
clude: ‘wide-base-band frequency re- 
sponse covering 30 cps to 8.0 me, flat 
within 0.25 db; high-frequency stabil- 
ity, hblding an assigned frequency 
within 0.005%; 1l-watt output; mul- 
tiple-channel input and output mix 
ing, provided for on one antenna; a 
circuit monitoring arrangement, which 
monitors modulation deviation and 
output frequency, and permits all 
tubes or circuits to be checked from 
the front panel. 





Gibson Atomiclad* Electrical Contact Rivets subsidiary of Glass-Tite. As a result of 
" ° e e ° the cash transaction, the Escon opera- 
now available in economical Gibson Assemblies 


tion will be renamed Burndy-Escon, 


ATOMICLAD RIVETS ARE LOWER COST Inc. Burndy and Glass-Tite will have 
equal representation on the new board 

BECAUSE IT costs LESS TO MAKE THEM of directors. Escon has made out- 
And they're BETTER because their bond of dispersed atoms of the | standing progress in the design and 

wn METAL precious contact metal and the base metal of the body is electrically application of glass and ceramics to 
and mechanically superior to other bonding methods. Cost is further electrical connectors for high-temp- 


| reduced by limiting use of precious metal to electrical requirements ; : ‘ ! 
i bf che conrad erature requirements. Burndy, with its 


Atomiclad Rivets are made in all standard forms and of copper, | Vast engineering and marketing re- 
steel or other base metal with contact face of precious or semi- sources to contribute to the joint ven- 


ates precious metals. 
TONTEGRATION Many sizes and types are stocked in quantity. Write for Standard 


Patents Pending Stock List #2007, and for Technical Information Bulletin 400. 


ECONOMICAL GIBSON 
CONTACT ASSEMBLIES » Rochester Instrument Systems, Inc. 


, ; eee Rochester, N.Y. . 
Gibson contact support manufacturing facilities include every J 

phase—forming, riveting, heat-treatment and electroplating A 
and comprises use of any specified metal. 

When you specify Gibson Contact Assemblies, you get the . . 
benefit of years of engineering know-how in providing the : manufacture — electronic instruments 
best possible electrical union between contact and support and systems for the process control 
member. Since all assemblies are Gibson-inspected, the cus- : e dustry, with emphasis on nuclear re- 
tomer suffers no loss through assembly rejects 

Gibson Engineers will design your complete contact assem- 
bly upon receipt of specifications. Or send your drawings for : 
tabrication costs. If you preter your Own support member, velopment, and a standard line of 
send a sample for assembly cost annunciators, electronic trips, and sig- 
*ATOMICLAD—Trademark Gibson Electric Company 


GIBSON ELECTRIC SALES CORP. Gi 
BOX 588 DELMONT, PA. 


M n we ae 

BOSTON CHARLOTTE CHICAGO CLEVELAND DAYTON etuche r N.J 

DETROIT LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH ; . — 
ROCHESTER ST. LOUIS SAN FRANCISCO. SEATTLE \ system of automatic telemetry 


magnetic tape editing, developed co- 
operatively by Gulton Industries and 
the General Electric Company's Mis- 
tae teacel ies ; entail Middle sile and Space Vehicle Department, 
simplifies the task of editing the large 

Remanco, Inc. Schenectady, N. Y... volumes of telemetry data recorded on 
Santa Monica, Calif... 


ture, will market the products of 
Burndy-Escon. 


new corporation, Rochester In- 
strument Systems, Inc., will design and 


actor instrumentation. Electronic 
medical instruments are also under de- 


nal converters are under way. 





ELECTRICAL CONTACTS Gulton Industries 


nce on eT 








\ $1 million order for main power magnetic tape during over-the-ocean 
the missile tests. ,The machine performs 


\ “flightline” radar testing system supply electric equipment on ; : de 
both switched and continuous editing, 


that checks an aircraft’s radar in all world’s most powerful magnet has been shart 
ok ic-verions wiles. clean aie received by the General Electric Com- and eliminates redundancy from large 
pany. The order was placed by Massa- quantities of telemetry information 
chusetts Institute of Technology, Cam- almost as rapidly as data are collected 
bridge, Mass., under a $6 million con- from receiving stations strung out 
tract with the U.S. Air Force’s Office along the missile range. Automatic 
of Scientific Research for the construc- searching of all data reduces the 
tion and operation of a new research 
laboratory. Created as a research cen- 
ter for the study of magnetic fields, the 
MIT National Magnet Laboratory 
expected to make possible the discov- 
ery of new knowledge about the prop- 
erties and behavior of atoms, atomic 
particles, and aggregations of atoms in 
solid materials, liquids, and gases. 
Groups from academic, government, 
eround, terrain avoidance. and others, and industrial research institutions in 
in a fraction of the time previously the United States, and visiting scientists 
required has been developed bv Re from other nations, are expected to use 
manco, Inc. The R7TS-103 test unit. the installation. 


Pde 
1 Sa ia 
used to check out in-flight perform- Burndy Corp. , 
ances of air-borne radar units built chance of overlooking unsuspected 
: S Norwalk, Conn. .. . . 
into the Air Force’s supersonic F-105 phenomena. The machine also meas- 
fighter bomber, has been called a Burndy Corporation, Norwalk, ures telemetry system information pre- 
‘confidence checkout” because it en- Conn. and Glass-Tite Industries, Inc., viously considered unimportant but 
ables an over-all systems test to be Providence, R. I. have just announced which might further improve editing 


performed on the ramp immediately an agreement by which Burndy will techniques. 


prior to flight. acquire a 50°, interest in Escon, Inc., (Continued on page 29A) 
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(Continued from page 28A) 


Lockheed Electronics Co. 
Plainfield, N.J... 


\ new active radar augmenter has 
been developed by the company for 
use in electronically simulating the 
radar echo characteristics of small, 
medium and large target vehicles. The 


augmenter is intended for installation 
in drone or target aircraft to reinforce 
radar tracking facilities in missile- 
carrying aircraft. The unit receives 
the radar-transmitted signal and trans- 
mits an amplified signal back to the 
aircraft. It thus enables a target of 
small size to appear as a large radar 
presentation, since the radar echo is es- 
sentially enhanced as a result’ of the 
power gain characteristics of the travel- 
ing wave tube amplifier. 


Collins Radio Company 
Dallas, Texas... 


The several divisions of the Collins 
Radio Company, including its systems 
management subsidiary, Alpha Cor 
poration, are providing communica- 
tions, range instrumentation, and 
data-handling facilities at Pacific 
missile range activities in continental 
United States, down-range, on range 
instrumentation ships, aircraft and in 
mobile range equipment. Largest is an 
instrumentation data transmission 
system, which interconnects Point 
Mugu, San Nicolas Island; the Naval 
Missile Facility, Point Arguello; and 
Vandenberg Air Force Base by way 
of Santa Cruz Island. The = system, 
which uses microwave as a transmission 
medium, is the most complex of its 
type ever installed. It handles voice 
and teletype communications — for 
range control, timing and telemetry 
data, precision radar tracking data, 
and radar surveillance information, 
and provides for the remote control 
of missiles, drones and aircraft. It per- 
mits any of the three major Pacific 
missile range activities in this area to 
function as a primary control center, 
with inputs to that center from all 
other sites. 


(Continued on page 31A) 





Conductor Phase Identification Set 
Saves Labor Costs 


on Phase Determination and Conductor 
Identification on Underground Cable Systems 


The Biddle Conductor Phase Identification Set employs a unique circuit 
that provides positive and reliable identification without the need for remov- 
ing all safety grounds. Transmitter can be operated from either 60-cycle 
supply or self-contained dry cells. The detector is similar to a clamp-on 
ammeter. When clamped around A phase conductor, the po'nter deflects 
left; when clamped around B phase conductor, it deflects right; when clamped 
around C phase, there is no 

deflection. Pick-up coil and 

earphone unit is used with 

transmitter to identify the cable 

itself. This means of positive 

cable identification results in 

safer operations and reduced 

labor costs. 

Write for BULLETIN 82EE 


Complete set in- 
cludes transmitter, 
phasing detector 
and cable identifi- 
cation detector. 


This kit is used with a Megger 
insulation resistance tester to 
make resistivity measurements 
of insulating oils and other 
liquids. Useable at test volt- 
ages up to 5,000 volts d-c. 
For complete details— 

Write for BULLETIN 21-OCEE 
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Third Report on Survey of 


Electric Utility Applications 
of Digital Computers 


This listing and description of electric utility applications 
of digital computers is a revision of AIEE Special Publica- 


tion 5-109. Included are solicited contributions 


from pri- 


vately owned and publicly owned utility systems having 


more than 75.000 custom meters. 


Presented at the AIEE Winter 
York, N.Y., January 29 


N ew 


General 
1961. 


Meeting, 
February 3, 
Prepared by AIEE Computer Application Subcommittee 
of the AIEE System Engineering Committee. 


Send $2.50 for 


S-109-A to 





if 





panne Order Department 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street, New York 18, New York 


S0A 





Electrical Engineering Exposition 18A-19A 


G & W Electric Specialty Company 


Genera! Radio Company 


Gibson Electric Sales Corp. .......eee00. 


Glastic Corp. 


B. F. Goodrich Chemical Company . 


coer errr eeeereeee 


Hughes Aircraft Co. ...... ee 


Huntington Alloy Products Division .......cecesceveeesesecsece 


International Nickel Co., Inc. 


Motorola, Inc. 


Myers Electric Products, Inc, .....ccceseceeees 


National Electric Coil Company ....cescccesecesssesesssesees 


Okonite Co. .... 


eee OHHH EERE SEE HHH HEHEHE EEE 


Personnel Service INC. ...ccccccccccccccccccscccccccccccs 2eAnnOA 


Professional Engineering Directory 20A 
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Syntron Co, 


occvecccccccoccoscessccseseseseesesecccce, SOMPUEA 


U. S. Navy 


Naval Ordnance Laboratory .. 
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General Testing Laboratories 


eonadhie; ed If you were a surgeon 


Announcement was made recently e 
© . > 

by General Testing Laboratories of the ‘ { ~~ | f 7 o1ne or 
company’s affiliation with ‘Thompson 1s ¢ rat Q ann ¢ il tom, ¢ eee 
Ramo Wooldridge, Inc. The afhliation 
was effected to enable both companies 
to broaden the scope of their testing 
work and facilities. Projects currently 
in progress include work in the Titan 
and Minuteman missiles, B-58 and B-70 
\ir Vehicle programs. The Tapco- 
Roanoke division of Thompson Ramo 
Wooldridge, Inc. is equipped to oper- 
ate in conjunction with General Test- 
ing Laboratories’ facilities for hazard- 
ous testing. Together, both laborato- 
ries can now provide up-to-date ex- 
treme environmental conditions for 
the testing and evaluation of electrical, 
electromechanical, mechanical, pneu 
matic and hydraulic components and 
systems involving masses up to 1,000 
pounds. 


Gorham Electronics 
New York, N.Y... 


A contract calling for production . ; ’ ; 
. » . you'd want to work at one of the /eading hospitals in the nation—where 
your associates would represent the finest medical talents available. In 
such a situation you could grow more in a year than in a lifetime spent in 
an ordinary clinic. 


of 20 L band circular linear polari 
zation units for Raytheon Company 
has been awarded to Gorham Elec- 


tronics, subsidiary of Gorham Corpor P ; , 
I The same thing is true of every profession. Your own stature as an 


engineer is determined to a great extent by the calibre of your associates. 


At Motorola you will be working for and with some of the most respected 
engineers and scientists in the electronics field—Motorola is an “engineer's 
company." And, here at Motorola the horizon is wide and the ceiling 
unlimited—you can go as far—as fast—as your capabilities permit. You'll 
be working for a secure, diversified company—not wholly dependent on 
linear or circular polarization of the one single market. 

radar signal, depending upon weather 


ation. The Polarizer, a key component 
of the system, will help track com 
mercial aircraft between major ait 
ports. Dependable operation is assured 
in rain and other bad weather because 
these new radar systems permit either 


You owe it to yourself and your family to investigate the opportunities at 
Motorola. Dozens of fields of interest are open—just a few of which are 
often unable to “see” targets through listed below. Write today for the full story. 

storm clouds since both target and 


conditions. Linear polarized radar is 


We'll send you a complete description of “Your Life at Motorola”—in 
Chicago; Phoenix; Riverside, California; Culver City, California; Minneapolis, 
inate this handicap, circular polari Minnesota. Naturally your request will be kept in complete confidence. 

zation can be applied to the outgoing 


clouds reflect the radar beam. To elim- 


beam. This assures all weather oper- Radar transmitters and receivers Transistor applications 
Radar circuit design Crystal engineering 
Electronic countermeasure systems Sales engineering 
of 200 miles. Military communications equipment design 
Pulse circuit design 
IF strip design 

. n Istrom, traveling wave tub 
Space Electronics Corp. po ab men sage . —_ 


Glendale, Calif © Display and storage devices 

’ ewes 

2-WAY RADIO COMMUNICATIONS 

e@ VHF & UHF receiver 

e@ Transmitter design and development 
@ Power supply 

e@ Systems engineering 

* 

* 


ation and is effective up to a radius 


Design of VHF & UHF FM communications 
in portable or subminiature development 
Microwave field engineers 

Transistor switching circuit design 

Logic circuit design 

T.V. circuit design enginzering 

Home radio design 

New product design 

Auto radio design 

Mechanical engineering 

Semi-conductor device development 
Semi-conductor application work 


Under a $100,000 contract with the 
U. S. Naval Ordnance Test Station, 
Space Electronics Corporation — will 
manufacture five dual-channel phase Antenna design 
lock receivers as part of the space Selective signaling 


trackil 


1g and telemetry system for the 


transit navigational satellite program. 


rhe units will provide high sensitivi MR. W. H. HAUSMANN 
ties, ranging from —160 to —164 dbm Engineering Personnel Mgr. Dept. A 
4545 Augusta Blvd., Chicago 51, Ill. 


and will operate at discrete frequen- 
cies over a frequency band in the vhf 
and uhf regions. Modular construction, 


permitting wide versatility, will be 
employed in building the receivers. MO 7 pol iE A inc 
The equipments will be completely * 


transistorized. 
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Electrical and 








Electronic Engineers 


IMPORTANT R&D 
OPPORTUNITIES 


The Naval Ordnance Laboratory, long recog- 
nized as one of the world’s leading military 
laboratories, offers unusually complete and ad- 
vanced facilities for basic and applied research. 
Important openings now exist in these special- 
ties: 


Transistor Circuitry Electronic 
Servo-Mechanism Countermeasures 
Design Target Detection 
Analog Computer Telemetering 

Design Test Equipment Design 
Feed-Back Theory Electro-Mechanical 
Network Synthesis Devices 


Antennas Digital Logic 
Infra-Red Magnetometers 
Instrumentation Underwater Acoustics 


The Naval Ordnance Laboratory is located in 
an ideal suburb of Washington, near excellent 
residential areas and schools. For your own 
advancement, George Washington, George- 
town, Catholic, American, Maryland and 
Howard Universities offer a wide variety of 
engineering courses through their evening 
programs. 


All positions offer the advantages of career 
Civil Service—13 to 26 days leave per year and 
13 days sick leave, favorable insurance pro- 
grams, and merit evaluations and promotions. 
Beginning salary ranges from $6345 to $10635 
per year. 


Address inquiries to the Employment 
Officer (LU) 


NOL 


Naval Ordnance Laboratory 
White Oak «+ Silver Spring, Maryland 




















Publications 


Available from the 


AIEE 


The following publications are sponsored jointly by the 


American Institute of Electrical Engineers and the other societies 
mentioned below. 


PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE (Computers in Business and Industrial Sys- 
tems), Nov. 7-9, 1955, Boston, Mass. 

Sponsors: The Association for Computing Machinery, AIEE, 
The Institute of Radio Engineers. 


100 pages, 15 papers and discussions. Price: $3.00. 


_ 
— 





PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE (Computers with Deadlines to Meet), Dec. 
9-13, 1957, Washington, D.C. 


Sponsors: The Institute of Radio Engineers, The Association 
for Computing Machinery, AIEE 


259 pages, 48 papers and discussions. Price: $3.00. 





PROCEEDINGS OF THE WESTERN JOINT COMPUTER 
CONFERENCE, Feb. 26-28, 1957, Los Angeles, Calif. 


Sponsors: The Institute of Radio Engineers, AIEE, The As- 
sociation for Computing Machinery 


240 pages, 37 papers and discussions. Price: $4.00. 





PROCEEDINGS 1957 ELECTRONICS COMPONENTS 
SYMPOSIUM, May 1-3, 1957, Chicago, Ill. 


Sponsors: AIEE, The Institute of Radio Engineers, Radio- 
Electronics-Television Manufacturers Association, West 
Coast Electronic Manufacturers Association; also Agencies 
of the U. S. Department of Defense, and the National Bu- 
reau of Standards 


282 pages, 43 papers. Price: $5.00. 


_ 
—_ 


1958 NATIONAL TELEMETERING CONFERENCE, June 
2-4, 1958, Baltimore, Md. 





Sponsors: Institute of Aeronautical Sciences, AIEE, Instru- 
ment Society of America, American Rocket Society 


317 pages, 63 papers and abstracts. Price: $4.00. 


oe 


NONLINEAR MAGNETICS & MAGNETIC AMPLIFIERS 
PROCEEDINGS, Aug. 6-8, 1958, Los Angeles, Calif. 


Sponsors: AIEE, The Institute of Radio Engineers, The In- 
strument Society of America 


482 pages, 30 papers. Price: $7.00. 


Publications are available at the prices stated from the 


ORDER DEPARTMENT 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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Wariace 


NOTOR SPEED CONTROLS 
LOW.COST * MINIMUM MAINTENANCE ¢ LONG LIFE © NO ELECTRON TUBE 
REQUIRES NO WARM-UP ¢ STARTS MOTOR INSTANTLY © DELIVERS Hie 


INITIAL TORQUE * ACCELERATION IS SMOOTH WITH CONSTANT TORQUE 


FREE OF CHATTER-CAUSING TORQUE PULSATION © INSTANT ONE-SWITCH 


REVERSING ¢ STARTS AND STOPS HEAVY LOADS QUICKLY 


For control of D-C Motors 
up to % HP from A-C Lines 


| COMPLETE STRIPPED-DOWN 
SPEED RANGE MODEL MODEL 





For shunt motors | Otorated | — 1701-AK 1701-AKW 
__1/15hp or less | Oto 2x rated | $95 iS __ $22 


For shunt motors 


~ 1701-AM- 
1/15 hp or less | $95 


i 0 to rated 

: 4 . | eee Sees: 
For series or i | . 
universal motors 0 to rated | —— 
1/15 hp or less i 

- : [a 

For shunt or 0 to rated 1703-A 
compound motors 0 to 1.25x rated | $110 
1/12 hp to 1/6 hp | 0 to 1.5x rated | 
For shunt or | 
compound motors 


a eee 
1700-B 1700-CW 
1/4 hp to 1/3 hp $155 


$180 


0 to rated 
0 to 1.15x rated 


“For shunt or -_ -. - a a 
compound motors 0 to rated | 1702-A 1702-BW 


1/2 and 3/4 hp 0 to 1.15x rated | $255 $215 





1701-AKW Quantity Discounts Apply — Motors Available 


WEST CONCORD, MASSACHUSETTS 


comple’ tion «636 S GENERAL RADIO COMPANY | 





District Office in Ridgefield, N. J. Silver S Los Altos Angeles Toronto 


NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
Oak Park Abington ilver Spring los 9 
WHitney 3-3140 Village 8-9400 HAncock 4-7419 JUniper 5-1088 Whitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 
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Photo courtesy of General Electric Co, 


Dimensionally 
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Tracking Resistant 


Photo courtesy of Allis-Chalmers Mfg. Co. 
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...and you may save 50% on initial cost 


Drop a Glastic insulator on a concrete floor. It 
will not shatter. Tighten a bent bus bar to it. It 
won’t break, nor will the threaded inserts pull 
out. Glastic insulators have the toughness for 
which fiber glass reinforced polyester is noted. 
Install a Glastic insulator. It fits exactly—no 
need for shimming or other costly assembly 
operations. Glastic insulators are molded to 
close tolerances (+.015’’ maximum). 
Apply a flame to the insulator. Notice that it 
won’t support flame or crack. Glastic insulators 
are molded of a compound that has UL-recog- 
nized flame retardance plus high carbon tracking 
resistance. 


Check the hi-pot—even the smallest will with- 


>. THE 


stand 15,000 volts. Glastic insulators are 100% 
hi-pot tested. 


Then check prices. For example, our NEMA 
Class A-20 3%-inch high insulator costs only 
$2.10 each in quantities of 2500. 

Glastic insulators often cost less to buy and in- 
stall, and last longer. That’s why more and more 
are being specified in place of traditional types 
for use in new apparatus, in design conversions, 
and in a variety of maintenance applications. 
There are 13 standard sizes for service up to 5000 
volts, with strengths to meet your needs. Heights 
from 1%" to 3%” with wide selection of thread 
sizes. Factory and distributor stocks across the 
U.S. and Canada assure prompt delivery. 


Cleveland 21, Ohio 


Photo courtesy of Republic Steel Corp. 


ee 
Cay 


SEND FOR COM- 
PLETE DATA... 
REQUEST 
SAMPLES FOR 
YOUR TESTS 
“Standoff Insu- 
lators’’ Catalog 
gives engineer- 
ing and price in- 
formation. Com- 
panion catalog 
describes Glas- 
tic Channel/ 
Angle Stock, 


GLASTIC corPoRATION 


4312 Glenridge Road e 








